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Abstract 
Internationally, industry-school partnerships (ISPs) are a ubiquitous 
government approach for enabling school-to-work transitions. Significant benefits of 
ISPs for centralised bureaucracies that are seeking to address common educational 
problems include: a) cost reduction; b) supply to geographically dispersed locations; 
and c) industry access to innovative education solutions. In Queensland Australia, 
there exists a government led ISP, the Gateway to Industry Schools Program. Under 
this initiative there is a mineral and energy ISP (M&E ISP), inclusive of 34 schools 
and 17 multinational sponsors, and a lead broker organisation. Acquiring an 
understanding of this strategic ISP is critical given the prominence of the Resources 
Industry, and the present workforce skills shortage experienced in Australia and 
other countries. The scope of this study is aligned to three critical problems identified 
in government reports and the literature: (a) lack of focus – not clear if ISPs are 
meeting their objectives; (b) lack of access – that is access to industry-based 
knowledge and curriculum; and (c) unclear of need – the real need for ISPs as 
described by schools and industry. In order to understand these problems the present 
study asked the question, “What is the nature of industry-school partnerships in the 
minerals and energy sector in Queensland?” 
To answer the research question, three elements were distilled from the 
literature to form the study’s theoretical framework. An argument is firstly posited in 
favour of ecological theory, and its underlying principles as means to investigate and 
understand the system structure of the M&E ISP. Secondly, certain partnership 
principles are posed from the literature that enables ISP stakeholders to 
operationalise their activities. Thirdly, this study argues that ISPs need to ensure that 
learning outputs are situated within industry in order to foster successful transition 
for a student from school to working in the Resources Industry. Together, the three 
elements: a) ecological system structure; b) operational principles; and c) situated 
learning, identified as ISP outputs; provide impetus for ISPs; and are identified as 
fundamental to the study’s theoretical framework.  
By means of a single case study method and four embedded units of analysis, 
this study seeks to understand the real-life context of the M&E ISP in Queensland. 
  iii 
Of interest is the collective meaning that people have constructed. Such meaning is 
contained within the experiences and behaviour of 18 research participants including, 
school teachers, principals, industry representatives and employers. Data were 
collected through semi-structured interviews and documents obtained from 
participants and those publically available. Subsequently, the data sources were 
coded and thematically analysed. 
The findings of this study concluded that the Minerals and Energy ISP (M&E 
ISP) functions as an interdependent system, where the activities of each stakeholder 
impacts horizontally and vertically throughout structural levels. Achievement of 
partnership objectives depends on the commitment level of respective partners. 
Commitment levels vary because each partner is influenced by external demands. 
For this reason, the data showed that it is critical that commitment and a balance of 
power among partners are maintained throughout the whole system. Moreover, the 
equitable allocation of resources is measured against the degree of risk to each 
partner – a reality of functioning in a challenging economic climate. Despite these 
tensions and challenges the M&E ISP possesses innovative capacity to produce 
authentic learning opportunities for participating school students. Furthermore, the 
primary objective is being realised, that is, school-to-work transitions. However, this 
objective is only realised as the M&E ISP maintains equilibrium by functioning 
within certain latitude to sustain operations. Finally, in practice, the M&E ISP has 
demonstrated a robust quality to adapt its operating model when threatened by 
internal and external forces. 
Acknowledging that ISPs will remain a key feature of government policy, this 
research has illuminated the operational dynamics of ISPs and their role in 
transitioning young people from school to the working world. The findings from this 
study should prove useful to decision makers in industry, educational institutions and 
to policy makers. Added to this is a contribution of new theoretical knowledge to 
better understand ISPs. 
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 Chapter 1: Introduction 1 
Chapter 1: Introduction 
Internationally, government and industry stakeholders have actively pursued 
collaborative arrangements with schools. These arrangements operate through policy 
and funding mechanisms (Cardini, 2006; Davies & Hentschke, 2006) to address the 
needs of a post-industrial age knowledge economy (Caldwell, 2004), and to 
provision a range of benefits for schools.  
A variety of terms are used to describe these partnerships, such as: joint 
ventures; public-private partnerships (PPPs); school-enterprise cooperation; 
networks; coalitions; collaborations; social partnerships; business-school 
relationships; school-business partnerships; community-school partnerships; 
industry-school engagement and industry-school partnerships (Gajda, 2004; Pillay, 
Watters & Hoff, 2013; Zhao, 2011). Robertson, Mundy, Verger and Menashy (2012) 
at the broadest level have described these partnerships as “cooperative institutional 
arrangements between public and private sector actors” (p. 1). These terms reflect the 
various arrangements, from formal contractual agreements through to informal 
cooperation, and supportive activities to achieve mutual goals. For the purpose of 
this study, ‘industry-school partnerships’ (ISPs) is the preferred term as it is 
predominately focussed on how schools have partnered with a particular industry, 
namely the minerals and energy sector commonly referred to as the Resources 
Industry. Furthermore, for clarity, this study will use M&E ISP when referring to 
minerals and energy industry-school partnerships. 
In Australia, there exists government and industry stakeholders such as the 
Queensland State Department of Education, and the Queensland Resources Council 
who are actively involved in driving the ISP agenda. The nominated term, industry-
school partnerships, is not clearly defined in the literature, however, a distinguishing 
“feature of these partnerships is their focus on providing skilled employees for key 
Queensland industries such as mining” (Hay & Kapitzke, 2008). The focus of this 
study is school students who undertake Certificate III level Australian qualifications 
in resources related trades, including diesel fitters and electricians. Additionally, 
there is a range of non-trade but skilled roles in the Resources Industry at the 
Certificate II and III level, including mobile equipment operators of haul trucks, 
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graders, dozers and hydraulic excavators. Current skill shortages associated with the 
professional stream (engineers, geologists) in the Resources Industry are 
acknowledged, however they are usually identified as the province of typical 
university education pathways. Therefore, for the purpose of this study, professional 
employees in the Resources Industry (engineers, geologists and surveyors) are not 
included. 
1.1 BENEFITS OF ISP 
Pillay, Watters, and Hoff (2013) highlight the benefits that ISPs afford to the 
education sector. First, they argue that ISPs are posed as a method for the public 
sector to reduce costs through partnering with the private sector (also see Ball, 2009; 
Crump & Slee, 2005). This assertion is based on an assumption that the private 
sector generally possesses systems that allow for efficiencies not achievable by rigid 
public sector bureaucratic institutions (Billett, Clemans, & Seddon, 2005; Engeström, 
Engeström, & Kärkkäinen, 1995). The second benefit Pillay et al., (2013) identify is 
that ISPs can help address the supply of educational services to geographically 
dispersed locations, which solves some of the barriers and coordination difficulties 
for rural and remote students (Boh, Ren, Kiesler & Bussjaeger, 2007; Kilpatick & 
Guenther, 2003; Watters & Diezmann, 2013). In Queensland, where the current 
study is located, there are vast distances between cities and rural communities.  
The third and perhaps most difficult and significant challenge for the education 
sector, is to keep pace with knowledge innovation, new work practices and products, 
with innovative educational solutions. There is evidence in a business context 
(Fawcett, Jones & Fawcett, 2012) that partnership arrangements allow convergence 
of partner perspectives, which can result in innovative solutions. These partnerships 
are based on trust and commitment, and are drivers of innovation (Billett, Clemans, 
& Seddon, 2005; Blomqvist, Hurmelinna, & Seppanen, 2005). As ISPs share 
resources and build commitment they will also operationalise innovative educational 
ideas, directly relevant to their respective workforces. Hence, co-produced 
educational programs create genuine and direct value for both the schools (students 
as the ultimate beneficiaries) and for industry. Notably, an ISP potentially provides 
access to resources that are beyond the financial capacity of schools. These resources 
include equipment that is industry standard, which is in contrast to simple options 
available in school laboratories and workshops, as well as personnel who are experts 
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in their respective fields. Finally, through innovative contextualised industry-based 
curriculum, ISP may produce knowledge transfer and workplace readiness of 
potential employees (Watters & Christensen, 2013).  
Existing literature does not clearly articulate the benefits of ISPs afforded to 
industry. This is likely because the benefits for industry appear obvious, that is, they 
are a platform for the recruitment of future employees – human capital. A secondary 
benefit to industry is the opportunity to influence school curriculum with the aim of 
better aligning future employees with the skill needs of industry. There are also less 
obvious benefits, such as the opportunity to demonstrate good community citizenship 
through sponsorship and support of local schools. Good citizenship is particularly 
important to industries that typically encounter community resistance to their 
operations, as is the case for the M&E companies reported on in this study.  
The foregoing international interest in ISPs, as well as the potential benefits for 
the education sector and for industry, are the primary reasons why this study is 
necessary. It is also timely because interest in ISPs continues to grow, and yet 
empirical studies such as this are scarce. 
This introductory Chapter presents the background (Section 1.1) to the process 
that elevated ISPs to be a key initiative of Federal and State governments in 
Australia, and internationally, with a particular emphasis on the minerals and energy 
sector in Queensland. The context (Section 2.2) of this study is outlined so the reader 
understands how this research aligns to the broader ISP agenda and the research 
problem (Section 1.3) and, the significance of the study (Section 1.4). The Chapter 
concludes by providing a brief description of the theoretical framework, which 
informs the overall study (Section 1.5), research questions and an overview of the 
design methodology (Section 1.6). 
1.2 BACKGROUND 
Internationally, there has and continues to be considerable thrust to make ISPs 
a key policy for engaging industry in school education. Stimulated by international 
developments (see Robertson & Verger, 2012) in 1995, the Committee of Australian 
Governments (COAG) made the decision to increase the utilisation of PPPs, as a 
public sector policy in Australia. At that time, support for PPPs was based on 
perceived cost and quality benefits to the public (Teicher, Alam, & Gramberg, 2006). 
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Simultaneously, in the UK, PPPs developed from being a potential approach to 
managing public services, to a fundamental feature of policy in all sectors, including 
education (Cardini, 2006; Mann, & Percy, 2013). More recently, Ball (2009) 
identified momentum in the UK and other countries for privatisation of education 
services. He describes this momentum for PPPs as the “re-engineering of schools for 
the new social context of high modernity and globalisation” (p. 87). Stanley and 
Mann (2014) recount that over a 30-year period the, “separate initiatives in the 
United Kingdom, including single company initiatives (such as BP and Natwest 
education programs), sectoral initiatives (another term for ISP) (e.g. coordinated by 
the Royal Academy of Engineering) and local and national programs” (p. 36). The 
Wolf Review made detailed recommendations to improve Vocational Education and 
Training (VET) for 14 to 19 year-olds in England, which included a systematic 
engagement of employers in the provision of education for 14 to 19 year-olds. 
In Robertson and Verger’s (2012) paper they note that education based (PPPs) 
are described in the literature by Hatcher (2006) as, “innovative means of financing 
education that draws upon the best of the public and private with the potential to 
resolve deep systemic problems in educations systems, such as access, quality and 
equity” (p. 2). In the same article Robertson and Verger highlights the controversial 
debate over whether PPPs are appropriate modern means for governing education. 
Gibson and Davies (2008) state that long-term under-performance in education in the 
UK is also a driver for PPPs. As shown in the research of Davies and Hentschke 
(2006), when PPPs are investigated objectively rather than ideologically, some key 
questions can be asked. For instance, what are the real benefits of combining the 
public and private sector and what outcomes improved outcomes may be achieved? 
Similarly, in the United States, Alba (2000) refers to roundtable initiatives called 
business-led coalitions, where business executives and State governors work together 
to create school-improvement legislation. 
The momentum for the Australian and international interest in PPPs perhaps 
peaked in 2008 during the Australia 2020 Summit. The Summit was effectively a 
large meeting with multidisciplinary public and private participants. At this Summit, 
where under the critical area of productivity, which included education, skills and 
training, the idea to create a coordinated partnership program was discussed. The 
idea was to develop a strategic partnership between Australia’s top 200 public and 
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private organisations and schools. At that time, it was acknowledged that much 
activity in the area of ISPs was already occurring. However, the Australian 
government then established the Business School Connections Roundtable to create 
momentum for the idea and a practical strategy (Lonsdale et al., 2011). 
In April 2009, the Coalition of Australian Governments established the 
National Partnership on Youth Attainment and Transition. The aim of this initiative 
was to increase educational engagement and attainment of young people, and to 
improve their transition to post-school education (Phillips KPA, 2010). This national 
arrangement comprised a range of initiatives including the School Business 
Community Partnership Brokers Program, whose role it is to identify, establish and 
support sustainable partnerships among education and training providers, business, 
families and community. Federal government funding for the School Business 
Partnership Brokers Program amounted to $182.9 million over four years, from 
January 2010 to December 2013 (Australian Government Budget, 2010). The funds 
were distributed to broker organisations that were deemed suitable to stimulate and 
lead partnership initiatives at a local level. 
Informing the current Australian Government agenda is a report by a 
consultancy firm Phillips KPA (2010). The Department of Education, Employment 
and Workforce Relations (DEEWR) commissioned a baseline study across Australia 
to determine the current understanding and scope of ISPs. The report draws two 
distinct conclusions from the baseline research. Firstly, it argues that ISPs “have 
multiple and overlapping purposes and objectives” (Phillips KPA, 2010, p. 3). In its 
conclusion, the report states, “The interaction of a number of activities leads to a 
range of other activities that may not have been envisaged when the relationship was 
established.” Secondly, the study also concluded that successful ISPs were based on 
mutually beneficial relationships. This study argues that these findings are not 
distinctive but are consistent with the generalist approach found in other international 
literature on ISPs (Epstein, 2005; Hands, 2005; Sanders, 2009; Sheldon, 2007). 
Moreover, the Phillips KPA (2010) report argues that ISPs contribute to the “broader 
good” of public education, without clearly articulating how this contribution 
supplements the general education mandate. The report states that effective ISPs 
should be mutually beneficial. It fails however to elaborate on how these benefits 
may be realised – an aim that the present study addresses. The challenge for ISP 
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stakeholders is to articulate the benefits and ensure that they are supported and 
adequately resourced to achieve the intended outcomes.  
Informative to the present study are specific findings, identified as the highest 
priority of schools and businesses during the Phillips KPA baseline study. For 
example, of the businesses surveyed, 66% rated transition to work, and developing 
employability skills of students the highest. The report does not clarify how these 
surveyed businesses operationalised school-to-work transition or employability 
skills. Given the focus of this study is on ISPs as employment pathways for the 
Resources Industry, these findings are supportive of the approach taken in the present 
study to investigate the M&E ISP. The Phillips KPA report also states that of the 
businesses surveyed, there was a connection between remote schools and Resources 
Industry companies. ISPs between remote schools and Resources Industry companies 
were also found to focus on supporting school-to-work transition, and addressing 
local skill shortages. These findings suggest that schools not located within close 
proximity to M&E companies may be at a disadvantage when forming partnerships. 
Despite the lack of detail on the number of students involved and outcomes achieved, 
the Phillips KPA (2010) report stated that ISPs in the Resources Industry were 
inclusive of school-based apprenticeships, work experience, and industry awareness 
activities with multinational companies. The baseline study perceived these 
partnerships between schools and the M&E companies as successful because of their 
direct contribution to employment pathways for students, and for their continuity for 
businesses. Students were reported to have developed maturity and an understanding 
of employer requirements through ISP initiated activities. Exactly how students 
developed maturity was not explained. Equally, employers were found to have a 
better understanding of students and the requirements of schools as a result of ISP 
activities.  
At the request of the Business School Connections Roundtable, Phillips KPA 
developed seven guiding principles for school-business relationships that emphasise 
good practice principles and mutually beneficial partnerships (DEEWR, 2013). 
Concurrently, the Australian Council for Educational Research (ACER, 2012) 
developed an evaluation guide to assist schools and businesses to determine the 
ongoing effectiveness of their relationships (DEEWR, 2012). While these initiatives 
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are welcomed, they are overdue considering the level of public funding already 
directed to ISPs.  
Appendix A illustrates ISP key stakeholders within Australian Federal and 
State governments and the Resources Industry. It is acknowledged that there may be 
other emerging ISP stakeholders not included within Appendix A. Each stakeholder 
included in Appendix A is coded according to the level of involvement they have 
with ISPs. The codes are: Direct Involvement (DI); Involvement (I); and Indirect 
Involvement (II). Within Appendix A, both Federal and State education and 
employment departments are identified together with, various ISP programmatic 
initiatives.  In practice, Federal and State initiatives have not been developed as part 
of the one ISP strategy. Rather, ISP initiatives in Queensland began prior to Federal 
initiatives and were subsequently consumed within the overarching Federal strategy. 
This blurring of ISP initiatives is potentially confusing to non-government 
stakeholders seeking to understand ISP roles and responsibilities. Appendix A also 
identifies the key bodies in the Resources Industry involved with ISPs, such as 
Federal and State Industry Skills Councils (ISCs) who are indirectly involved in 
ISPs. Specifically, ISCs are responsible for industry-wide workforce planning, skill 
shortage identification, and playing an advocacy role on behalf of industry for the 
allocation of government funding for training in targeted areas.  
1.3 CONTEXT 
Against the foregoing background, this study is situated in the State of 
Queensland. The current Queensland Department of Education, Training and 
Employment (DETE) has supported the Coalition of Australian Governments 
(COAG) agenda through the National Partnership on Youth Attainment and 
Transitions (DETE, 2012). DETE has a broad responsibility for schools, vocational 
training, higher education and international education. It should be noted that 
education in Australia is a State responsibility, although the commonwealth 
government provides funding. Under the National Partnership on Youth Attainment 
Transitions, Education Queensland, the State schooling regulator, is responsible for 
the Gateway to Industry Schools Program (Skills Queensland, 2011). The Gateway 
to Industry Schools Program was established in 2006 by the former Department of 
Education, Training and the Arts DETA (Skills Queensland, 2010).  
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The aim of the Gateway to Industry Schools Program in 2006 was, and 
continues to be, to provide school students with opportunities to experience a range 
of careers from trades (vocational) to engineering and management (professional). A 
key objective of the Gateway to Industry Schools Program is to achieve sustainable 
partnerships between schools and industry (ISPs) in order to expose and encourage 
secondary school students into vocational and professional career pathways.  
The six industries included within the Gateway to Industry Schools Program 
are: 
 Agribusiness; 
 Aerospace; 
 Building and construction; 
 Manufacturing and engineering; 
 Minerals and energy; and 
 Wine tourism. 
These six industry ISPs are part of an Australian Research Council (ARC) 
funded research project conducted at the Queensland University of Technology 
(Approval Number 1000001335). However, the study reported in this thesis will 
focus on only the minerals and energy industry of the Gateway to Industry Schools 
Program, which commenced in 2006, with the establishment of the Queensland 
Minerals and Energy Academy (QMEA) (Skills Queensland, 2010). The 
methodology for this study is significantly different from the ARC project because it 
was founded on a single case study with four specific embedded units of analysis 
(see section 3.2). Additionally, the present study is based on an ecological systems 
framework that was analysed deductively. Further, this study will only focus on State 
government schools and not non-government schools. The rationale for only 
including State schools was because the State schools long term partnerships with 
industry provided an excellent case to investigate. The two schools (Black Mountain 
and Dragline High) in this study are also situated in close proximity to M&E 
companies in Queensland. It should also be noted that the Gateway to Industry 
Schools Program fits within the generic VET in schools program of the two schools 
investigated. The QMEA is a joint venture between the Queensland Resources 
Council and the Queensland Government. The organisational structure of the QMEA 
consists of a governing board, chief executive officer, business manager and project 
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officers. The project officers are responsible for the delivery of QMEA programs. 
They are also the primary link between participating State High Schools and 
Industry. Therefore, gaining an intimate understanding of the role of the project 
officer is critical to this research. The Gateway to Industry Schools Program 
transitioned from Skills Queensland to the Department of Education and Training, 
where it currently remains. 
In the context of this study, the M&E ISP is a systematically targeted approach 
in the Resources Industry, where schools partner with multinational companies to 
provide career oriented learning experiences. This occurs under the management of a 
lead organisation (QMEA), within State and Federal government education and 
employment frameworks. The aim of M&E ISP is to support students to make 
school-to-work transitions where work is within the industry partner’s organisation. 
1.3.1 Research problem 
This study posits that ISPs are a systematic targeted approach, initiated by 
government policy, that provide exposure for students interested in pursuing a career 
in a specific industry. Further, ISPs are a platform for industries to directly promote 
themselves to potential employees with the aim of facilitating school-to-work 
transitions. These unique landscapes in the Resources Industry, where schools 
partner with multinational companies under the management of a lead organisation 
(QMEA), within state/federal government education and employment frameworks, 
are potentially problematic for three reasons. 
Unclear operational objectives - lack of focus 
First, it is unclear whether the operational objectives of ISPs are being 
achieved under the current Gateway to Industry Schools Program. This study argues 
that the adopted framing of partnerships within the Australian context is too broad. 
For example, the Australian Government’s policy approach to ISPs is inclusive of 
stakeholders from education and training providers; business and industry; parents 
and families; and community groups (Dandolopartners, 2012). This approach is 
based on, the circles of influence theory by Epstein (2005) on school, family and 
community partnerships. While the application of the theory in the Australian 
context appears appropriate, the tentative findings within a recent interim report on 
the national School Business Community Brokers Program may be contrary 
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(Dandolopartners, 2012). Specifically, the report found that some education leaders 
are confused as to the purpose and value of Partnership Brokers when many schools 
already have partnerships with industry, parents and community, and do not require 
the services of a broker. Duplication of services was also observed at the National 
and State level where existing programs have similar ISP objectives. This study 
argues that in an effort to create partnerships supported by a whole community (the 
Epstein model), there is likely a lack of focus, together with performance measures 
that are not clearly linked to targets, which may result in unrealised benefits. 
Alternate views of ISPs are targeted arrangements that align to the objectives of a 
specific partnership (Kilpatrick & Guenther, 2003; Pillay, Watters & Hoff, 2013). 
Lack of access to industry  
Second, this study contends that ISPs are potentially problematic due to a lack 
of access for students to technical and industry related knowledge and skills (Ball, 
2003). In Australia, National and State bureaucracy that overlays broad policy 
frameworks drives the current approach which leaves some “questioning where the 
‘hands on’ practical assistance is to set up work placements,” and is therefore 
sceptical about the “veracity of reported outcomes” (Dandolopartners, 2012. p. 134). 
The operationalisation of ISP government policy must chiefly be influenced by 
specific practical benefits for students. These are: situated learning; work-integrated 
learning; including work experience; industry-based contextualised curriculum; and 
various practice activities that provide direct industry exposure (Duguid, 2008; 
Kjellen, 2010; Lave 2008). Simply, the key benefit for a school partnering with an 
industry is access to industry knowledge and skills. Therefore, this study also argues 
that the greater proportion of government funding should be spent on specific 
practical programs for students. Under this arrangement ISPs have a clear mandate 
that is achievable, measurable and mutually beneficial. 
Unclear need for ISPs 
Finally, this study determines that the Australian government ISP policy does 
not show evidence of a thorough understanding of the need for ISPs. The Australian 
Government has stimulated demand for wide scale ISPs (via funding programs) 
while at the same time supplying a ‘one size fits all’ solution via national ISP 
brokerage initiatives. This study aimed to gain a better understanding of the actual 
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need for ISPs as described by schools and industry – the market value. The above 
discussion elaborates upon the research problems associated with ISP in Australia. 
1.4 SIGNIFICANCE 
Given the lack of precise details regarding the operationalisation of the M&E 
ISP, this study will seek to investigate how to make the ISP arrangement clearer and 
more transparent, and thereby strengthen the understanding of Gateway ISPs. 
Selecting the M&E ISP as the case for this study is significant, given the prominence 
of the Resources Industry, and the workforce skill shortages experienced in Australia 
(Skills Queensland, 2011). Despite global economic challenges there appears to be 
demand for, and expansion of, the training of employees in the Resources Industry in 
Queensland. This study hopes to analyse the strengths and weaknesses of the M&E 
ISP and provide insights into better solving this dilemma. 
According to the Deloitte Outlook Study commissioned by the Queensland 
Resources Council, typical recruitment strategies will not be sufficient to meet the 
needs of the Resources Industry (Deloitte Outlook Study, 2011). The Queensland 
Resources Council proposed that innovative policy initiatives would be required to 
grow the supply of workers. The Deloitte Outlook Study specifically identified ISPs, 
and the growth of the QMEA as a key policy initiative to support the demand for 
trained employees. The Queensland Resources Council report noted the following as 
potential solutions to skill shortages: 
 Greater school student access to and take-up of science, technology, 
engineering and maths subjects (STEM) through the national curriculum. 
 Stronger policy emphasis on school-industry partnerships including 
growing the QMEA (Queensland Minerals and Energy Academy) network 
of high schools.  
 Increase in SATs (school-based apprenticeships and traineeships). 
 Other new pathways such as school-based cadetships. (Deloitte Access 
Economics , 2011, p.37). 
Skills Australia’s report on the Resources Industry labour demand and 
necessary skills also identified skill shortages in professional and trade streams, 
which are outlined in Appendix B (Skills Australia, 2011). In addition to these, there 
are skill shortages in lower skilled occupations, such as mobile plant operators and 
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truck drivers. Related to these skill shortages, a Student Training Pathways document 
was developed by the QMEA across four job pathways in the Resources Industry. 
These pathways are: plant operator, trade, technical, and professional (See Appendix 
C, QMEA, 2012).  
The Skills Queensland 2012 report, entitled, Work for Queensland: Resources 
Skills and Employment Plan, emphasises the importance of a longer-term perspective 
on promoting Resources Industry employment pathways for high school students. 
Furthermore, the report states that, the “Department of Education and Training needs 
to work with industry to put in place coordinated Queensland Resources Sector 
training capacity, incorporating public and private registered training organisations to 
ensure that the appropriate skilling infrastructure is available”. The report refers to a 
“coordinated Queensland resources sector training capacity” (p. 14) but this 
coordination is yet to be a reality.  
According to Hay and Kapitzke (2009), the “distinguishing feature of ISPs is 
their focus on providing skilled employees for key Queensland industries such as 
mining” (p. 203). This differs from the general educational role of schools, largely 
because the curriculums taught in ISPs have a specific industry focus. ISPs are a 
targeted approach to prepare students interested in pursuing a specific career, aligned 
to a specific industry. In light of the above discussion, this study posits that ISPs 
should be specifically aligned to skill shortages in the Resources Industry and 
adjusted as skill requirements change over time. As argued previously in this study, 
ISPs are a systematic strategy to create job pathways. If this is the transparent agenda 
of government and industry, then accompanying well-articulated partnership 
outcomes and principles need to be determined prior to and during a school’s 
engagement in such arrangements (Skills Australia: 2011 interim report on resources 
sector skill needs). 
1.5 THEORETICAL FRAMEWORK 
Ecological systems theory is identified as a theoretical lens relevant to this 
study (Leonard, 2011). Bronfenbrenner (1976) described his ecological systems 
theory as a set of four nested systems at successive levels. Chapter 2 discusses the 
application of ecological systems theory to this study. The four systems outlined 
below are proposed as theoretical framework for this study, from which the research 
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questions have been formulated. To ensure that the research questions are answered 
the research design is also informed by the study’s theoretical framework. Although 
expanded upon in Chapter 2, the four systems are summarised as follows: 
1. A micro-system is the immediate setting in which a developing ISP 
functions at the local level. In this study the micro-system includes: school 
stakeholders; mining stakeholders; and QMEA stakeholders. 
2. The meso-system consists of stakeholders immediately external to the 
stakeholders in the micro-system. These stakeholders have influence on 
the ISP at the micro-system level. In this study, the meso-system may 
include stakeholders such as school principals and industry managers.  
3. The exo-system is an expansion of the meso-system, incorporating 
stakeholders that influence the ISP context at the local level through 
policy, strategy, and resource allocation. In this study, the exo-system 
includes: State Department of Education in Queensland; Queensland 
Resources Council; and the QMEA. 
4. Macro-systems include broad societal systems, such as political, 
economic, education and legal, of which the local systems are derived 
(Bronfenbrenner, 1976). 
1.6 RESEARCH QUESTIONS 
In order to investigate the M&E ISP in Queensland, three research questions 
are presented. The questions are theoretically underpinned in Chapter 2, and align to 
each of the three sections captured in this study’s theoretical framework (see Figure 
2.6). Question one, the central research question aligns to the first section of the 
ecological system structure within this study’s theoretical framework:  
1. What is the nature of industry-school partnerships in the minerals and 
energy sector in Queensland?  
Question two links the ecological theory and the second section on operational 
theories and principles of partnerships. 
2. How are ecological principles operationalised throughout the minerals and 
energy industry-school partnership system? 
 14 Chapter 1: Introduction 
 Finally, question three covers the third section of the framework, related to 
how ISPs innovate to achieve certain outputs. 
3. How is innovation operationalised in the minerals and energy industry-
school partnership?  
1.7 RESEARCH METHODOLOGY 
This study will target the M&E ISP schools only, which presents a bounded 
case. The case is further bounded by this study’s theoretical framework, in that the 
theory influences the explicit case under investigation (Elger, 2010). In light of the 
above, this study will adopt a qualitative explanatory single-case study methodology. 
The selection of case study methodology is appropriate as how and why research 
questions are likely to favour the use of case studies (Yin, 2003, p. 7).  
Case study methodology will ensure that the research questions will be 
answered by providing the researcher with rich data, from each system level, 
conceptualised in the ecological model of the M&E ISP system. To reduce bias and 
improve convergent validity, the collection method will capture multiple sources of 
data to triangulate the phenomenon, through semi-structured interview questions, and 
an analysis of program documentation (Wolfram & Hassard, 2010). Semi-structured 
interviews will provide data on the unique ISP experiences of each participant from 
the four levels of the theoretical framework, and permit a comparison between 
participants (Barlow, 2010). To enhance interpretation and analysis of data beyond 
the immediacy of semi-structured interviews, document analysis of public and 
private records associated with the M&E ISP will be undertaken.  
The thematic analysis uses an a priori approach (not a grounded study) where 
descriptors and codes are explicitly linked to previously established theory. Within 
the proposed M&E ISP single-case study are four embedded units of analysis 
distilled from the literature (see 3.2.1). The units of analysis are: interconnection; 
reciprocity; commitment; and innovation. Delineating the proposed single-case study 
into these four areas will provide opportunity for in-depth analysis (Yin, 2009). The 
four areas are discussed throughout Chapter 2 and 3, and supported by literature 
relevant to the ISP paradigm. Interconnection (linking between stakeholders) and 
reciprocity (defined as two-way influence, see Figure 2.1) are identified as important 
ecological concepts within the theoretical and conceptual framework and are critical 
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to understanding ISPs across the overall ecological system structure (micro, meso, 
exo, macro). Interconnection and reciprocity are exhaustively discussed in Chapter 2, 
introduced at Section 2.2, and then explored deeply in Section 2.2.9. It should be 
noted that the discussion on interconnection and reciprocity are synthesised, although 
there are subtle differences. For instance, two stakeholders may be interconnected 
without enacting reciprocal activity, that is, two-way influence. This study argues 
that commitment is an appropriate unit of analysis, because it is an overarching term 
to describe the principles and relational setting necessary to operationalise ISPs. 
Commitment is an underpinning concept integrated throughout the literature 
presented in Chapter 2. As a unit of analysis, understanding commitment in the M&E 
ISP is critical to determining the operational dynamics. For instance, in this study 
commitments between partners are operationalised informally and in documented 
agreements. Finally, innovation is a relevant unit of analysis, as it allows for 
investigation into whether the M&E ISPs are adaptable when the overall system is 
threatened, and whether outputs for the beneficiaries have been realised and created 
value. Having reviewed a significant amount of literature, this study adopted the 
following definition of innovation.  
Innovation is the multi-stage process whereby companies [organisations 
including ISPs] transform ideas into new/improved products, services or 
processes, in order to advance, compete and differentiate themselves 
successfully in their marketplace (Baregheh, Rowley & Sambrook, 2009, p. 
1334). 
 For an immediate understanding of how innovation was observed in this study, 
see Section 5.4.1, which discusses how innovative curriculum was produced through 
a multi-staged process to enact school to work transitions in this study. 
The rationale for selecting the above as the units of analysis is that this study 
seeks to: make theoretical generalisations regarding the application of ecological 
theory to ISPs; and to contribute new knowledge to the partnerships paradigm as it 
relates to Gateway to Industry Schools Programs in the Queensland context. 
1.7.1 Participants 
Each participant in this study aligns to one of four ecological system levels 
detailed in the conceptual framework (see Figure 2.6). As presented in Table 1.1, a 
total of 18 participants were interviewed. A purposive and snowballing sampling 
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strategy was employed to gain an understanding of the typical cases involved in ISPs 
(Devers & Frankel, 2000). 
Table 1.1 
Research Participants 
 
 
 
 
 
 
 
1.8 SUMMARY AND OVERVIEW OF THE THESIS 
This thesis consists of six chapters, an introduction, a literature review, a 
methodology, the findings, the discussion and a conclusion. Chapter 1 provides the 
background to understanding how ISPs developed internationally as means to 
address school-to-work transitions. The context of this study was detailed to orient 
the reader to a significant ISP, namely the Gateway to Industry Schools Program 
under which the M&E ISP initiative exists. An argument for three problems 
associated with ISPs was outlined, which the study seeks to investigate. Chapter 2 
presents an extensive review of literature posed as relevant to ISPs. An argument in 
favour of ecological systems theory together with operational principles for ISPs 
forms the key elements of this study’s conceptual framework.  
Chapter 3 describes the case study methodology and research design approach 
for this study. Chapter 4 presents the findings as they relate to the research questions 
and the study’s units of analysis. Chapter 5 discusses and evaluates the findings of 
the study as they relate to pertinent literature. To conclude, Chapter 6 directs the 
reader to the implications of the findings as well as alerting the reader to the 
limitations and recommendations for future research. 
 
System-level Participants Number  
Micro-system level School Teachers/Careers Officers, 
Head of VET 
QMEA Project Officer 
Industry Trainer 
9 
Meso-system level School Principals 
Apprentice Program Manager 
Industry Liaison Officer 
QMEA Project Officer 
 
5 
Exo-system level QMEA Director, Business Manager, 
Project Officer 
Government Industry Engagement 
Managers 
4 
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Chapter 2: Literature Review 
2.1 OVERVIEW 
To understand how M&E ISPs are operationalised, this Chapter begins with 
Section 2.1 positing an argument for three elements critical to answering the central 
research question posed in Chapter 1. Section 2.2 reviews literature that has used 
ecological theory as means to understand ISPs and specifically argues for the 
relevance of ecological systems theory and principles as a framework to investigate, 
and understand ISPs in this study. Additionally, this Section reviews literature that 
has identified overarching pragmatic principles to operationalise ISPs. Section 2.3 
reviews relevant theory that supports ISPs to situate student learning activities within 
industry contexts – a key assumption driving the ISP initiatives. 
Generally, the literature on ISPs reveals limited rigorous quality research. This 
gap in the literature was also noted by Phillips KPA (2010) when analysing 
Australian and international literature “that there appears to be very little independent 
scholarly research directly on the subject of ISPs” (p. 85). Further, Hodge (2007) 
described “Australian empirical evidence on PPPs [and ISPs] performance as 
patchy” (p. 551). Following an extensive literature review there was only a small 
group of key authors identified as making a significant contribution relevant to this 
study (Billett et al., 2007; Bronfenbrenner, 1979; Bryson et al., 2006; Epstein, 2005; 
Hands, 2005; Leonard, 2011; Pillay et al., 2013; Stanley & Mann, 2014). The central 
research question noted in Chapter 1 and reiterated below provides an anchor for this 
study’s literature review. 
What is the nature of industry-school partnerships in the minerals and energy 
sector in Queensland?  
Three elements from the literature are posed as acutely relevant to answering 
the foregoing research question. First, an argument is posited in favour of ecological 
systems theory, and its underlying principles as means to investigate and understand 
the system structure of the M&E ISP. The system structure for ISPs is represented in 
Figure 2.1. The basic concepts of interconnection and reciprocity are an important 
sub-set used to explain the dynamic elements of the system structure. Second, an 
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argument for certain principles, distilled from the literature, that enables ISP 
stakeholders to operationalise their activities will be integrated into the discussion. 
These operational aspects of ISPs also form part of the conceptual framework within 
Figure 2.4. Third, this study will argue that ISPs need to ensure that learning outputs 
are situated within industry, in order to foster successful school-to-work transition 
into the Resources Industry. This study defines learning outputs as, various activities 
undertaken by the M&E ISP stakeholders. For instance, co-produced curriculum and 
programs developed by the M&E ISP. It is important to clarify outputs as being 
different from outcomes, which are for instance, student apprenticeship 
commencements. Together the three elements: (a) ecological system structure; (b) 
operational principles; and (c) situated learning, identified as ISP outputs, provide 
impetus for ISPs and are identified as fundamental within the conceptual framework. 
The conceptual framework is presented in the summary of this Chapter. 
2.2 ECOLOGICAL SYSTEMS THEORY AND PARTNERSHIP 
PRINCIPLES: A FRAMEWORK FOR UNDERSTANDING ISP 
Bryson, et al., (2006) developed a framework to understand ISPs, based on an 
extensive literature review, and concluded that ISP research typically falls within two 
approaches. First, there are scholars who take a theoretical approach to the study of 
ISPs and second, there are those who focus heavily on processes and practice 
dimensions that promote successful ISPs. They acknowledge limitations are 
associated with both perspectives. Stanley and Mann (2014) similarly note the lack 
of theoretical frameworks in the literature, highlighting that research has often been 
conducted in the form of one-off evaluations. Bryson et al., (2006) argue that future 
research requires a blending of the two perspectives, that is, research grounded in 
theory while at the same time linked to operational practices. It is for this reason that 
this study is innovative and makes a useful contribution to the area. The study is 
conceptualised with relevant theories and operationalised through principles found in 
the literature. Given that this study seeks to understand the strength and weakness of 
the M&E ISPs, Bryson’s et al., (2006) analysis provides useful insights regarding 
how the two perspectives view strength and weakness. 
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2.2.1 Overview of ecological theory relevant to ISPs 
This Section argues that ISPs are a system. The argument for this study’s 
theoretical framework is progressively founded on this proposition. While ecological 
systems theory is well established, and has been used in many learning contexts, 
there are only a few studies (Epstein, 2005; Flynn, Pillay & Watters, 2014; Hands, 
2005; Leonard, 2011) that specifically utilise it as a lens to better understand ISPs. 
Hands (2005) defined ecology as: 
 A system made up of integrated parts that cannot be reduced to smaller 
entities. The structure and nature of each system are dependent on the 
interactions and interdependence of the system’s parts. Every organism 
(plants, animals, microorganisms, etc.), and communities of organisms 
(social systems like schools, families, towns) and ecosystem (the living and 
non-living environment) are examples of systems. (p. 82)  
ISPs behave similarly to an ecological system where lack of performance by 
any one entity can kill or weaken the whole ISP. Hands (2005) further identified 
ecological theory as relevant to understanding how networks of interconnections, 
such as those found in ISPs function, given their similarity to that of an ecological 
system (Hands, 2005). Epstein’s (2005) theory, spheres of influence, is predicated 
upon ecological theory and is cited as a theoretical framework applied to ISPs 
(Epstein, 2005; Hands, 2005; Sanders, 2009; Sheldon, 2007). Her theory argues that, 
student learning improves when the home, school, and community act in concert and 
share responsibilities for their success. In practice, Epstein’s work involves taking 
learnings from ongoing research and supporting school district level leadership and 
individual schools to develop school community partnerships. This work of Epstein’s 
is achieved through in-service training and by establishing local action teams 
responsible for the implementation of documented plans. Although Epstein’s 
research is well regarded, and regularly cited in partnership literature (Hands, 2005; 
Leonard, 2011; Sanders, 2011; Sheldon, 2005), its parameters are broader than that 
of this study. Leonard’s (2011) work is of particular relevance to this study. He 
demonstrates precedence for using Bronfenbrenner’s (1979) ecological systems 
theory to conceptualise his research framework, and for use of case study 
methodology to research ISPs. Leonard’s (2011) research has contributed to the 
understanding of ISP, where “successful partners achieve cultural cohesion by 
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building collaborative relationships that encircle students, whereas failed 
partnerships ignore ecological theory” (p. 987). 
To extend the findings of the above researchers, this study applies ecological 
theory and principles distilled from the literature to answer the research questions. 
First, and arguably most important, is the principle of wholeness, where ISPs are 
identified as an overarching system (Capra, 1994; Dekay, 1996; Hands, 2005). 
Subsequent ecological principles are best understood as underpinning the principle of 
wholeness. Second, the principle of interdependence describes the relationship and 
communication between the various levels within the whole ISP system (see Figure 
2.1). Under the principle of interdependence in this study, are the following terms: 
interconnection; boundary crossing; influence; linking, and reciprocity. These terms 
will be used to explain the various aspects of interdependence. Third, related to 
interdependence, the principle of cycles provides a handle to understand how 
information flows, and feedback occurs vertically and horizontally throughout the 
structural levels of a whole ISP system. Fourth, the principle of sustainability is 
critical to understanding how an ISP can adapt and innovate when the system is 
threatened or experiences shock. 
 
Figure 2.1. System structure of ISP 
Since most of the contemporary ecological model literature has been 
influenced by Bronfenbrenner’s 1979 model, it is perhaps useful to review some of 
the elements of Bronfenbrenner’s (1979) ecological model. This model is relevant to 
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ISPs primarily because it seeks to help appreciate the interconnections and influences 
between stakeholders within each system level, (micro, meso, exo, macro) as 
presented in Figure 2.1. Bronfenbrenner (1976) described his theory as a set of four 
nested systems at successive levels. These four levels are posited as the conceptual 
structure of the system for this study. The rationale for adapting Bronfenbrenner’s 
four levels is two-fold. First, it provides a clear system structure similar to those that 
maybe found in ISPs and thus is appropriate for this research. Second, it is a useful 
way of understanding and explaining the interdependency between the various 
stakeholders within an overall ISP system. Although the Bronfenbrenner model is 
adapted and applied to this study, it is acknowledged that other ecological models 
and system theories have equally contributed to understanding complex real work 
situations (Capra, 1994; Dekay, 1996). Hence, it will be adapted and applied 
cohesively with other ecological literature as means to understand ISPs.  
By way of clarification, Bronfenbrenner (1979) established his theoretical 
perspective by focussing on the interconnections and influences between the 
developing person and his/her ecological environment. He defined development as 
“lasting change in the way in which the developing person perceives and deals with 
his/her environment” (p. 3). Despite Bronfenbrenner’s (1979) focus on the 
developing person this study argues that the theory is equally relevant to the 
development of organisations and therefore applicable to ISPs. In nature, there are 
interdependent relationships between, for example a species of bird (not only 
individual birds) and a species of tree for shelter. Specific tree species are likely to 
influence the nesting behaviour of certain bird species. For instance, tall trees with 
ample foliage may appeal to a given bird species as an ideal location for nesting 
(Capra, 1994). Leveraging this reciprocal relationship between the organism and its 
environment, there are observable applications of interconnection and reciprocity 
between school, government, and industry organisations within an ISP ecological 
framework. Moreover, Capra’s (1994) principles of ecosystems include the concept 
of “partnership where all living members of an ecosystem are engaged in a subtle 
interplay of competition and cooperation, involving countless forms of partnership.” 
(p. 7). In a general sense educational institutions promote the intelligence and 
learning of individuals. However, in reality all learning is a result of interconnection 
and influence within partnerships (schools, industry, government agencies etc.), 
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linkages, associations and communities (Capra, 1994; Dekay, 1996). Therefore, there 
is a strong argument regarding the structural and functional similarities and thus the 
application of ecological theory to ISPs and organisations generally. 
There is an ongoing debate over systems theory, but given the context of the 
study, the ecological system theory is an appropriate adoption because it allows the 
researcher to look at disturbances as strength and a weakness (Hamilton, 1978; 
Murphy & Callaghan, 1988). Such critiques provided a contrary perspective to the 
researchers’ and challenged a potentially oversimplified approach to the present 
study.  
The four system structural levels in this study are now discussed. 
2.2.2 Micro-system 
First, the micro-system in most ecological models is identified as the engine of 
the system where most of the activity occurs (Leonard, 2011). The ISP micro-system 
is the immediate setting in which an ISP plans and coordinates the localised daily 
activities of the ISP. For example, the coordination of a work experience program. In 
this study the micro-system includes: school stakeholders; the mining industry 
representative who works at the school level; and a QMEA project officer who also 
works at the school level. 
2.2.3 Meso-system 
Second, the meso-system in an ecological system is not involved in all the 
actions but nevertheless, has an essential role in sustaining the health of the ecology. 
In the case of ISPs, this translates to stakeholders immediately external to those 
involved in daily ISP activities. In this study, it is anticipated that these stakeholders 
will have direct influence on the daily activities of ISPs at the micro-system level but 
will not be performing the daily activities. In order to clarify the difference between 
the micro and meso-system it is important to understand that stakeholders in both 
levels may have the same job roles but different ISP responsibilities. For example, a 
school principal may or may not choose to be involved at the micro level. The 
principal may be observed in the micro-system promoting interconnection between 
partners, but this is actually a meso-system activity, because the principal is using 
status to influence micro-system activity. Similarly, some school teachers will be 
directly involved with the daily activities of the ISP, where others will have a strong 
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interest but will not be directly involved. M&E stakeholders will typically engage in 
the ISP via the QMEA project officer. However, in some circumstances there will be 
M&E stakeholders who become directly involved with the delivery of various ISP 
practical initiatives. It is likely that these mining stakeholders will predominately be 
involved at the micro-system, although some may function at the meso-system. 
2.2.4 Exo-system 
Third, the exo-system is an expansion of the meso-system, incorporating 
stakeholders that powerfully influence the ISP at the lower levels. Interdependence 
and effective flow of communication between the exo-system and lower-system 
levels is critical to the ISP effectiveness as a whole. With regards to ISPs, the exo-
system includes: the State Department of Education in Queensland; Queensland 
Resources Council; and the QMEA head office. 
2.2.5 Macro-system 
Fourth, macro-systems in an ecological model include external elements such 
as the economy, over which there is little control but which has a significant 
influence on activities. In the case of ISPs this includes broad societal systems, such 
as political, economic, educational and legal of which the local systems are situated. 
In this study, the macro-system includes: Federal Government and the Minerals 
Council of Australia as well as global market stakeholders. 
The stakeholders described above in each of the system structural levels for 
M&E ISPs are presented in Figure 2.2. 
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Figure 2.2. Key stakeholders within the M&E ISP. 
Operational principles 
Following Bryson’s et al., (2006) advice and having introduced the ecological 
theory, the literature review considered Pillay’s et al., (2013) research, which adopts 
a pragmatic perspective to researching ISPs. Pillay et al., argue that, despite the 
existence of different ISP typologies across the literature there are four core 
principles. “The four overarching and commonly used principles distilled from the 
literature are: a) effectiveness; b) efficiency; c); equity and beneficiary; and d) 
sustainability” (p. 3).  
Table 2.1 
ISP Propositions, Principles and Operational Activities 
Propositions Principles and Operational Activities 
ISPs are more likely to form in turbulent 
environments. In particular, the 
formation and sustainability of ISPs are 
affected by driving and constraining 
forces in the competitive and institutional 
environments. 
Effectiveness 
 Develop a shared vision. 
 Articulation of objectives and primary 
beneficiary. 
 Identify and agree on knowledge and skill 
mix to achieve the objectives. 
 Identify roles and responsibilities. 
 Determine nature of agreement. 
 Agreed model for governance. 
ISPs are likely to succeed when one or 
more linking mechanisms, such as 
powerful sponsors, general agreement on 
the problem, or existing networks, are in 
place at the time of their initial 
formation. 
Efficiency 
 Internal efficiency, supply side inputs. 
 External efficiency, demand side factor.  
 Return on investment analyses.  
ISPs are more likely to succeed when 
they build in resources and tactics for 
dealing with power imbalances and 
shocks. 
Equity 
 Clarify actual beneficiaries.  
 Resource allocations. 
 Determine risk of intermediaries becoming 
mistaken for the beneficiary. 
 
The form and content of an ISP’s initial 
agreement, as well as the processes used 
to formulate them, affect the outcomes of 
the ISP’s work. 
Sustainability 
 Shared understanding.  
 Agreed risk/benefit allocations.  
Governance mechanisms are likely to 
influence ISP effectiveness. 
 
ISP structure is likely to change over 
time because of ambiguity of 
membership and complexity in local 
environments. 
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Note. Adapted from Bryson et al., (2006) and Pillay et al., (2013). 
Similar views have been expressed across the literature (see Bryson et al., 
2006; Pillay et.al., 2013) despite emphasis on different elements required for the 
effective operationalisation of ISPs. The propositions derived from theoretical papers 
are presented in column one of Table 2.1, whereas the principles have been identified 
as overarching themes in the literature and are presented in column two in Table 2.1. 
The discussion that follows is a synthesis of relevant literature as it relates to 
ecological theory and partnership principles that operationalise ISPs. 
2.2.6 Understanding the basic elements to operationalise an ISP 
The basic defining elements of an ISP, similar to an ecological system, 
involves a pattern of activities, roles, interpersonal communication, knowledge, 
experienced by ISP stakeholders, within a range of relational/physical settings 
(Billett, Clemans & Seddon, 2005; Bronfenbrenner, 1979; Bryson et al., 2006; Pillay 
et al., 2013). As can be seen in Table 2.1, the propositions and principles are many; 
however, only the elements pertinent to this study will be discussed in detail. 
Furthermore, the selected basic elements will be incorporated into other Sections of 
this Chapter to provide a cohesive discussion. 
Understanding typical ISP activities 
In an effort to operationalise an ISP, a range of typical activities is undertaken. 
These include: setting objectives for the ISP; developing a shared vision; balancing 
power; allocating resources; and determining risks (Pillay et al., 2013). These 
activities occur throughout all the system levels of the ISP. At the micro and meso-
system level, stakeholders will need to establish a shared vision for how industry 
programs are developed and delivered for school students. At the exo-system level, 
higher-level stakeholders such as industry peak bodies and government agencies will 
also need to establish a shared vision, so that resources can be distributed in a way 
that is equitable throughout the entire system, and extends to the beneficiaries of an 
ISP. Macro-system stakeholders (Federal government) need to be aware of the 
impact of policy decisions, (such as labour market forecast, trends and economic 
policy) and large scale funding programs that may not be aligned to lower-level ISP 
needs, or with other competing government agendas. 
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Significance of roles within an ISP 
A common misunderstanding of ISP roles is that stakeholders are passive 
recipients within the overall system structure (Bronfrenbrenner, 1976). As can be 
seen in the theoretical argument of an ecological system staying passive will kill the 
system. Thus, this study views ISP stakeholders as dynamic organisms that 
potentially have reciprocal influence with the higher and lower level stakeholders, as 
they interconnect and exert influence within the overall system structure. Across all 
levels of the system there needs to be clearly defined governance roles and 
responsibilities for the system to function and be effective (Billett et al., 2005). 
Moreover, these roles can be negotiated once the desired knowledge and skill mix 
required to achieve the intended objectives have been established. Typically, the 
capability of each stakeholder is taken into consideration when determining and 
assigning roles and functions. 
Communication within an ISP 
For a human ecology to function and be active there must be effective 
communication with evidence of reciprocity and feedback among people (Becker, 
2007). In a relational setting, ISP stakeholders communicate, plan and coordinate 
daily activities such as, the coordination of a school industry work experience 
program. This study defines the relational setting as any place where people 
communicate, which typically includes schools, community meeting venues, and 
industry sites. The ecological model notes the importance of face-to-face 
communication, however, given innovation in electronic communication modes; this 
study argues that they are equally relevant communication channels (Mitchel, 2008). 
Interestingly, within Bronfenbrenner’s (1979) model he identified the social network 
as a means to communicate between settings, although the meaning of a social 
network has dramatically changed with the advent of social media.  
According to Salmon’s (2002) online learning model, there are five stages that 
must be combined to achieve learning outcomes. These stages are progressive 
beginning with introductory online communication through to deeper levels that 
involve critical analysis and application of ideas. The stages include: access and 
motivation; socialisation; information exchange; knowledge construction; and 
development. In this study these stages may have application to the learning of ISP 
stakeholders throughout the entire system, and may also be relevant to school 
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students participating in QMEA learning programs. The QMEA has initiated online 
learning technology to facilitate ISPs and student activities. Regardless, the inter-
setting communications required between education and M&E relational and 
physical settings remains critical for effective ISPs. In this study, it will be important 
to understand how ISPs undertake inter-setting communication with stakeholders 
throughout the whole ISP system (micro, meso, exo, macro). This knowledge is 
important because effective communication at every system level is principally about 
establishing and maintaining interconnections between stakeholders. 
The notion of experience within ISPs 
Also within the micro-system is the notion of experience. Experience includes 
the objective properties of a relational setting and also the “way in which these 
properties are perceived” by ISP stakeholders (see Bronfenbrenner, 1979, p. 22). For 
example, regular ISP planning meetings are a typical objective property, whereas the 
efficiency of ISP meetings is a perception of the ISP stakeholders. Capturing the 
perceptions of stakeholders is essential to understanding the nature of M&E ISPs. 
Individual’s perceptions have a strong influence on shaping behaviours, which in 
turn can have influence on the organisations. Given that this study seeks to 
understand how stakeholders generally perceive ISP operational activities using the 
experience indicators can be a useful methodology tool. 
Clarifying ISP settings 
Importantly, within this study, the term setting is defined in two ways. First, 
there is the relational setting where the principle of open and free communication is 
the central tenet. Second, there are physical settings for ISPs meetings. Physical 
settings may include but are not limited to schools, community venues, and industry 
sites. Relational settings involve what has been discussed under the heading 
Communication within ISPs and is predominantly the focus of this proposed study. 
The nature of physical settings is not a focus of this study however design aspects of 
an ecosystem are known to have considerable impact on informal learning (Becker, 
2007). According to Bitner (1992) the physical setting can affect the achievement of 
organisational goals. For instance, Becker (2007) notes how physical design 
influences the speed of intended outputs and also the degree of innovation – a unit of 
analysis in this study. This is because outputs are predicated on and influenced by 
communication and collaboration patterns (relational setting) in the ecology, on 
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which they depend for sustainability. In ISPs the physical setting is potentially a risk 
to effectiveness and sustainability. Physically and spatially, a mine site and school 
are obviously very different and may present unknown risks to ISPs. For a school 
teacher the physical setting of a mine site is unfamiliar and may appear unsafe. 
Therefore, ISP participants will need to consider appropriate physical settings that 
are conducive to the effectiveness of a multidisciplinary team. In this way theory on 
boundary crossing is relevant and helpful to all stakeholders who work across 
settings (see Akkerman & Bakker, 2011; Flynn, Pillay & Watters, 2014). 
2.2.7 Inter-setting knowledge within ISP ecology 
In addition to the foregoing basic elements necessary to operationalise an ISP 
is the notion of inter-setting knowledge. Bronfenbrenner (1979) states that inter-
setting knowledge or cultural knowledge is gained through inter-setting 
communication mechanisms. Prior to returning to theoretical discussion it is 
important to briefly establish what is practically meant by inter-setting knowledge in 
an ISP context. Therefore in this study, inter-setting knowledge is observed in many 
forms such as: 
 websites, brochures, mining documentation, annual reports; 
 project officer communicating between industry and schools and by 
linking with the head office of the QMEA at the exo-system level; 
 student site visits, work experience and professional development for 
school teachers within industry organisations; and 
 school annual magazines, program documentation, industry-based  
contextualised units of work. 
Inter-setting knowledge is critical because it provides knowledge about the 
nature of the other (physical/relational) setting, which increases transparency and 
trust (Thomas, Rowe & Harris, 2010). Of all the stakeholders in the M&E ISP, the 
QMEA project officers are the key agents and it is their main job to facilitate 
knowledge sharing throughout the ISP system structure. However, inter-setting 
knowledge provided by all stakeholders in the system is relevant to transitioning and 
functioning effectively within and across (physical/relational) settings (schools and 
mining). According to Bronfenbrenner (1979), knowledge needs to be made 
available on a continual basis to support timely intervention and a sustainable 
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transition to a new setting. This is similar to the function of regular internal 
monitoring and evaluation in PPPs (Pillay et.al, 2013).  
Returning to theoretical discussion, ISPs similar to organisms in an ecological 
system learn to adapt and survive. This learning is in part achieved through 
knowledge transfer and knowledge adoption. Similarly, this study argues that current 
understandings from the literature on knowledge transfer apply to ISP stakeholders. 
Darr and Kurtzburg (2000) found that knowledge transfer “has occurred when a 
contributor shares knowledge that is used by an adopter” (p. 29). Under this 
definition, ISPs adopt and use knowledge accessed from other (physical/relational) 
settings. Others emphasise knowledge transfer occurring when one organisational 
unit is “affected by the experience of the other” (Argote & Ingram, 2000, p. 151). 
Inkpen (2005) applies Argote and Ingram’s (2000) definition to discussion on 
knowledge transfer within a network context, where relational interconnections 
occur, which contribute to the survival of the ecology. Moreover, Argote and Ingram 
(2000) also identified the “increased use of [ISPs], joint ventures and strategic 
alliances” (p. 2) in business as knowledge transfer activities. However, the above 
relationships are not high-level knowledge transfer, but rather the pathway for low-
level knowledge to flow between settings. This line of argument concurs with 
Bronfenbrenner’s (1979) notion of inter-setting knowledge and communication in an 
ecological system. Therefore, based on the foregoing discussion, this study argues 
that ISPs are a (relational) setting where knowledge transfer may occur which is 
essential for the survival of the ISP.  
An example of where knowledge transfer may occur in M&E ISPs is when 
stakeholders at the micro and meso-system plan M&E industry-based programs for 
school students. To do this, stakeholders will conduct planning meetings to discuss 
and document the expectations and objectives of each stakeholder. The specific 
knowledge from a school’s perspective may include coordination of timetables, 
transport, insurance, duty of care, as well as specific learning objectives envisaged. 
Similarly, the QMEA project officer will facilitate knowledge transfer from an 
industry perspective, which may include safety and induction requirements and the 
content and scope of the program. As illustrated in this example, it is acknowledged 
that evidence of knowledge transfer within ISPs is not necessarily explicit. Further, 
this study argues that in an ecological sense ISP development takes place through 
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processes of “progressively more complex reciprocal interaction” rather than 
deliberate explicit knowledge transfer activities (Bronfenbrenner, 1999, p. 5). As an 
ISP matures there will be an increase in commitment and confidence to conduct open 
and robust discussions. Investigating empirically how knowledge transfer occurs 
through reciprocal interaction in M&E ISPs will be an important factor to appreciate 
the nature of the ISP. Dekay (1996) argues that the development process occurs 
within the overall system structure rather than in isolated components. Certainly 
there is a high degree of information flow that occurs within the ISP system 
structure, but this is not always explicit knowledge transfer in terms of the definitions 
outlined in the literature (Argote & Ingram, 2000; Darr & Kurtzburg, 2000; Nonaka, 
2009). Rather, it involves cycles, feedback loops, and interconnections that promote 
the development and sustainability of the ISP (Capra, 1994; Hands, 2010; Porter & 
Cordoba, 2009).  
Understanding how knowledge transfer works within M&E ISPs is complex 
because it occurs in multiple ways throughout each of the system levels. For 
instance, knowledge of mobile plant operations in open-cut coal mining is not 
necessarily explicit for school students. Often knowledge tied to human movement 
skills is not well articulated or documented and therefore more tacit in nature 
(Nonaka & von Krogh, 2009). However, for specific industry knowledge to be 
effectively transferred between settings (mining to school) there needs to be an 
effective process. This study argues that in the mobile plant example, the QMEA 
project officer would need to take a lead to establish and connect knowledge sources 
and possible transfer processes. This leading role will involve communications with 
micro, meso, and exo stakeholders to ensure that knowledge is filtered down and 
structured in appropriate ways for school student learning. 
An exo-system level ISP example of effective knowledge transfer was 
presented by Harpole, Kerley, Silvernail, Kinard, and Brooks (2010). In 2005, the 
Mississippi State University developed an ISP program where teachers spend one 
week per year at a local industry. Since conception, over 200 teachers have worked 
in a range of industries including the air force, coal mining, manufacturing 
companies and a ship-building site. The program provides teachers with real world 
experiences that can be transformed into lesson plans. The approach is hands on. For 
example, a shipyard program involved sessions on the application of maths and 
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science in ship-building. Teachers learnt practical skills such as electrical wiring, 
sheet metal work, machining, ship-fitting, welding and painting. Teachers were 
shown how information technology is important to ship-building. The program also 
emphasised the importance of safety in the workplace. To ensure that knowledge is 
transferred from industry to the classroom, teachers developed lessons based on their 
experiences. In an evaluation of the program, 90 percent of participating teachers 
reported that they implemented changes in curriculum and instruction (micro-system 
level), as a direct result of their internship. Moreover, teachers indicated that their 
experience “improved their ability to inspire students and prepare them for work and 
college” (p. 52). This is equally applicable to the QMEA supported ISPs, given the 
similarity between the two cases. The secondary teacher will require training if 
industry representatives cannot be deployed to schools to conduct the classes. 
2.2.8 Principles of reciprocity, interconnection, linking mechanisms and 
boundary crossing within the overall ISP system 
This Section first discusses literature that contributes to an understanding of 
how the principles of reciprocity and interconnection should work within ISPs. 
Secondly, literature on linking mechanisms between stakeholders within the overall 
ISP system is discussed. 
2.2.9 Reciprocity and interconnection 
The principle of reciprocity is observed in dyadic relationships “where A 
influences B and vice versa” (Bronfenbrenner, 1979, p. 57). In ISPs, reciprocity 
describes the extent to which stakeholders throughout the entire system reciprocate 
each other’s actions (Steven & Hang-yue Ngo, 2005). Reciprocity is also consistent 
with ecological principles of interconnection within network relationships (Hands, 
2005) and is noted as a critical factor for effective ISP partnerships (Billett, Clemans, 
& Seddon, 2005; Davies, 2002; Epstein, 2001). Within the ISP system there are two 
main areas where the principle of reciprocity is evident. First, is where ISP 
stakeholders from all levels engage in activities that enable the successful 
management of an ISP. According to Pillay et al., (2013) reciprocity is observed in 
ISPs as stakeholders develop mutual commitment, share resources and distribute the 
rewards and risks equitably.  
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The establishment of a shared vision for the ISP across the entire system is an 
example of where reciprocity is necessary. Similarly, M&E ISP stakeholders may 
engage in reciprocity as they interconnect throughout the entire system (micro, meso, 
exo, macro). As a result, ISP stakeholders will develop capability to operationalise 
activities with increasing speed and complexity. Second, reciprocity occurs between 
ISP stakeholders and the student beneficiary, the recipient of ISP outputs. For 
example, in a school industry-based work experience program a student and teacher 
could engage in reciprocity as they provide feedback during an activity. An astute 
industry teacher will observe a student’s degree of confidence to function in a new 
relational/physical setting and adapt the work experience program to support 
effective participation (Lave & Wenger, 1991). Based on the teacher’s instruction 
and example, the student will also adapt their own behaviour to enable effective 
participation in the setting. From an ecological perspective, ongoing reciprocal 
interaction between teacher and student can be described as co-evolution. Co-
evolution is a fundamental lifecycle property in the ecosystem where species learn 
through cyclical exchange, feedback loops, and mutual adaption (Dekay, 1996). 
In an ISP ecological model it is necessary for the organism (i.e. teacher) to 
acquire new knowledge and skill required to function effectively in a localised 
(micro level) level of an ISP. In this instance, a school teacher’s existing knowledge 
and skills may not be sufficient within an ISP relational setting. Hence, collectively 
the ISP stakeholders at the micro and meso-system levels will need to support the 
teacher’s development to enable successful transition into the ISP relational setting. 
In practice, the teacher will need support from the school principal, the QMEA 
project officer, and other existing ISP stakeholders such as the State Department of 
Education. Although these stakeholders provide necessary support it is the industry 
experts who provide the actual industry knowledge. Such a process is in concurrence 
with Bronfenbrenner’s (1979) views regarding the developing person as a dynamic 
individual. This individual progressively transitions into new relational settings and 
then further develops through reciprocal interaction between the person and his/her 
new relational/physical setting. 
When beginning the ISP role we can imagine the teacher being heavily 
influenced by experienced ISP stakeholders such as the QMEA project officer. 
However, as the teacher interconnects in the new relational setting and clarifies the 
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roles and responsibilities of other ISP stakeholders the teachers’ own development 
occurs. Consequently, the teacher will likely begin to influence the internal dynamics 
of the ISP. It is envisaged that teachers may strongly influence an ISP in terms of 
practical outputs for students, such as: the need for meaningful work experience 
opportunities; relevant industry training for school students; mining industry 
professional development for school teachers; and industry contextualised 
curriculum to implement into school lesson plans (Harpole et al., 2010).   
Equally, as noted in commercial ISP reports (Deloitte Access Economics, 
2011, p. 37; Phillips KPA, 2010, p. 19; QMEA, 2011) mining ISP stakeholders will 
also look to influence ISP objectives and at the same time address significant 
challenges experienced by their organisations. This intervention will likely occur at 
macro and exo-system levels within the overall ISP system. First, where current skill 
shortages for operating heavy mobile plant in the mining sector occurs, ISP 
stakeholders may understandably argue for the development of introductory 
programs for secondary school students who may be considering working in the 
Resources Industry. Second, mining ISP stakeholders will also be aware of industry 
constraints that may impact on the objectives of the ISP. For instance, the pressure to 
maintain high coal production levels may limit the amount of time available to 
support the school ISP work experience programs. Third, there will be genuine safety 
concerns for school students who are inexperienced in a mining environment which 
will likely increase safety risks. Each of these challenges pose significant barriers 
that ISP mining stakeholders will no doubt need to address.  
Through mutual interactions the interconnection between school and mining 
stakeholders at the micro and meso-system level of the ISP will ideally stimulate 
innovative approaches to address the challenges thus experienced. Additionally, the 
influence of the QMEA local project officer will also help to facilitate vertical 
interconnection and provide feedback at all levels of the system. As in all ecological 
systems, to maintain a balance and survive, stakeholders from all levels (micro, 
meso, exo, macro) will influence each other. Therefore, ISP stakeholders are also 
able to influence the practical decision making of stakeholders above and below 
them in the overall system. Similarly, in an ecological sense, Capra (1994) observed 
how the concept of feedback in a network influences self-regulation and self-
organisation.  
 34 Chapter 2: Literature Review 
In the micro-system interconnections and influences were defined as internal to 
the localised day-to-day management of the ISP. In contrast, the meso-system 
focuses on interconnections and influences that are immediately external to a 
localised ISP. In this study, the meso-system typically consists of school principals 
and mining (company representatives) stakeholders from their respective settings. 
Suppliers of nationally accredited training services to schools are another example of 
meso-system stakeholders. Bronfenbrenner’s (1976) theory posits that 
interconnections among meso-system stakeholders are critical to development. The 
rationale for this is based on the meso-system stakeholder’s immediate influence on 
the developing entity (ISP). For instance, in a school setting where minimal 
commitment to ISP objectives exists there will likely be a negative influence on the 
ISP initiative. Further, a lack of thorough interconnection between school 
stakeholders (school leadership, teachers and participating students) will also impact 
on the effectiveness of ISP activities. Given this study argues ISP’s are a system, the 
impact of the above limitations may be evident in programmatic elements such as 
student timetabling. Although student timetabling appears on the surface to be a non-
issue there may be impacts vertically throughout the system. For instance, micro-
system ISP stakeholders cannot plan a work experience program without meso-
system (school principal) engagement and approval. Equally, the localised ISP will 
require approval for when students are scheduled to undertake industry site visits. 
Leonard (2011) identified the meso-system inclusive of interconnections 
between school stakeholders and other external school partners as critical to student 
development. He cites an example in his study where a career specialist 
communicated with parents to determine students’ after-school schedules, liaised 
with teachers to understand their priorities, and spoke with employers to match 
student’s skills and interests with available jobs. Leonard links the work of the career 
specialist to Bronfenbrenner’s (1979) Hypothesis 29, which states; 
Development is enhanced as a direct function of the number of structurally 
different (relational/physical) settings in which the developing person (ISP) 
participates in a variety of joint activities and primary dyads with others, 
particularly when these others are more mature or experienced. (p. 212)  
However, he also states that the career specialist was unable to “sustain meso-
system level conversations with parents and teachers of 1000 students” (p. 998). As a 
 Chapter 2: Literature Review 35 
result the school sought to engage external partners as means to address the issue. 
The partnership began with a few teachers and a select group of students. Over 15 
years the idea developed into what he termed a “pocket of excellence” which 
emerged into an ISP model for the whole school. Leonard reports that the ISP 
consisted of: teachers who met to discuss student progression; the president of the 
Trefler Foundation (industry group); a school administrator; an additional teacher; 
and a parent. Collectively the group planned field trips, recruited adult mentors for 
students, arranged internships, found jobs for students and raised funds. The 
relevance of Leonard’s research to this study is the development of the ISP as an 
entire system that facilitated the “pockets of excellence”.  
Understandably Leonard argues how the pockets of excellence promoted 
student development whereas this study emphasises the development of the ISP as a 
system. In Leonard’s (2011) study, the development and general effectiveness of the 
ISP was observed where the number of supportive links increased between the 
different relational settings, that is, school, family and industry. These findings 
support Bronfenbrenner’s (1979) Hypothesis 35, which argues that; 
The developmental potential of a setting is increased as a function of the 
number of supportive links existing between that setting and other settings 
(such as home and family). Thus the least favourable condition for 
development is one which supplementary links are either non-supportive or 
completely absent – when the meso-system is weakly linked. (p. 215) 
2.2.10 Linking mechanisms 
The following discussion is an adaption of an ecological principle, termed 
multi-setting participation as it relates to this study (Bronfenbrenner, 1979). In this 
study, an example of an ISP engaging in multi-setting participation is ISP mining 
stakeholders communicating with school principal/teachers in a school 
(physical/relational) setting. When multi-setting participation occurs for the first time 
it is called an ecological transition. ISP stakeholders participating in multiple 
(physical/relational) settings are called the primary link. In this study, the primary 
link is the role exercised by the QMEA project officer who leads and facilitates the 
ISP at the meso and micro-system level. A primary link supported by other ISP 
stakeholders, (school teachers) in a new (physical/relational- second QMEA schools) 
setting is termed supplementary links. Interconnections between primary and 
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supplementary links are called dyads. When a dyad engages in more than one 
(physical/relational) setting it is called a trans-contextual dyad (see Figure 2.3). The 
dyad is trans-contextual in that it is able to function effectively in multiple 
physical/relational) settings such as schools and mining. Operationalising 
transcontextual dyads in real world contexts (M&E ISPs) is essential to the effective 
working of ISPs. 
It is envisaged that a developing ISP will rely extensively on what 
Bronfenbrenner (1979) terms indirect links. In this study, although school teacher 
ISP stakeholders are typically not directly involved in negotiating and developing a 
work experience program with a mine site they may act as important indirect links. 
The QMEA project officer is the primary link. There may also be cases where a 
careers advisor is involved in the coordination of school industry work experience. 
However, in rural physical settings it is likely that teachers are acquainted with 
mining employees via pre-existing community relationships. These relationships are 
indirectly related to the activities of the ISP and may prove critical in the 
sustainability of the relationship between a school and mining company. 
 
Figure 2.3. Trans-contextual dyad linkages. 
Other indirect links such as mining employees known to the primary link 
(QMEA project officer) may also be important to the success of the ISP. Mining 
employees potentially support and encourage linkage between the settings within a 
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multi-setting environment. Indirect links also play an important role in removing 
barriers by providing third-party testimony. For example, a positive testimony from a 
family friend (individual recommendations) about working in the mining industry or 
their opinion regarding a work experience program delivered by a mining company 
might further strengthen the linkage. Moreover, an indirect link is able to address 
barriers that would otherwise prevent multi-setting participation.  
Given the above theoretical and operational discussions, this study argues that 
indirect links are particularly important in localised ISPs such as those found in small 
mining towns. Recent Australian research on Resources Industry ISPs in remote 
locations was reported to focus on school-to-work transitions to address local skill 
shortages (Phillips KPA, 2010). Skill shortage issues are widely appreciated by 
residents in rural mining towns, which provide a community network inclusive of 
intermediate links that strengthen the relational links between schools and mining 
companies. In contrast to the positive testimony by an indirect link, negative reports 
may also be forthcoming. ISP stakeholders may need to develop mitigation strategies 
against indirect links that undermine ISP objectives. 
ISPs are likely to succeed when one or more linking mechanisms, such as 
powerful sponsors, general agreement on problems, or existing networks, are in place 
at the time of their initial formation (Bryson et al., 2006).  Similar observations on 
the concept of linking mechanisms have been made by Pillay et al., (2013). These 
researchers and others (Thomas, Rowe & Harris, 2010) argue that for ISPs to be 
effective, there needs to be a clearly articulated vision and purpose to link the 
partners.  
Pillay et al., (2013) highlight the importance of each stakeholder being aware 
of who is involved in partnerships and their specific intentions, which has 
implication for an ISP. In this study, such awareness is important because there are 
numerous stakeholders who are not directly involved in localised ISPs but are 
nevertheless linked in some way. The stakeholders have varying agenda, for 
example, in the exo-system there is the Queensland Resource Council and the State 
Department of Education. These stakeholders have potential to influence other 
stakeholders who are directly involved with ISPs such as the QMEA. Clarifying the 
agenda and explicit nature of their involvement will be important to establish in order 
to determine whether a genuine shared vision exists. Critical to the linking of two 
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sectors (education and mining) and therefore the operationalising of ISPs is 
“agreement on the problem definition” (Bryson et al., 2006, p. 46). Agreement over 
how a problem is defined assists stakeholders to clarify whether or not their 
involvement in an ISP is necessary. If the problem is deemed not within a given 
stakeholder’s interest they will likely not commit, or struggle to sustain their 
commitment over the long term. Furthermore, agreement between educators and 
miners over the problem definition are a potential risk to the sustainability and 
effectiveness of M&E ISPs in this study. 
According to Bronfenbrenner (1979), the exo-system involves the linking of 
high-level influential stakeholders external to localised stakeholders who manage the 
daily operational processes in the meso and micro-system. Some ISPs exemplify 
Bronfenbrenner’s statement by providing influential leadership and may even broker 
agreements between partners from the exo-system level. Sufficiently resourced 
broker organisations may also have an organisational structure with project officers 
who support high-level strategy with an on-the-ground presence at meso and micro-
system levels. For the ISP system to be effective and sustainable, it is argued that the 
developmental potential of ISP stakeholders in the micro and meso-system (e.g. 
school teachers, school principals, project officers) is enhanced to the extent that 
there exist direct and indirect links to higher-level stakeholders (Bronfenbrenner, 
1979). Further, stakeholders at exo and macro-system levels make policy decisions 
which impact on funding of programs that then have the flow-on effect and directly 
impact ISPs and stakeholders at lower-system levels. Therefore, it is critical that 
lower-level system stakeholders actively link with higher-level systems to ensure that 
resourcing decisions accurately align to ISP needs on the ground.  
The relationship between the State Department of Education in Queensland and 
the QMEA is identified as a joint venture (Skills Queensland 2010), which is a 
relationship that is external to the M&E ISP ecosystem. Understanding linkages 
between the QMEA and the State Department of Education are important because of 
their potential impact on the effectiveness and sustainability of the overall M&E ISP 
(Pillay et al., 2013). Specifically, this study seeks to understand if the QMEA 
effectively influences the decision making of the State Department of Education or 
vice-a-versa. Researching and analysing this information will assist in determining 
how sustainable the partnership is and the level of State Government commitment to 
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ISPs at lower system levels. Equally, it will be of interest to determine the nature of 
the relationship between the State Department of Education and ISP participating 
State Schools. Moreover, appreciating the short and long-term goals of all 
stakeholders within the exo-system will provide an understanding of how policy 
initiatives will be applied to ISPs. The potential macro-system level impact of the 
recent change in State Government from the Labor Party to Liberal National Party on 
the sustainability of the ISP system is also an unknown factor. A review of the State 
Department of Education website and associated annual reports has not indicated any 
change in commitment from the current State Government 
(http://www.skills.qld.gov.au, 2013). 
This information will enable this study to verify whether the long-term 
sustainability of M&E ISPs is tenable. Furthermore, it will be necessary to determine 
if allocation of specific resources by the QMEA to lower-level systems is a result of 
negotiations with the State Department of Education, and if so, what has been the 
impact on lower-level systems. Vertical information flow may also occur from the 
bottom-up, where local ISP needs drive and inform policy and resource allocation 
from the top-down. Determining the precise nature of the linkages between the 
QMEA and the Queensland Resources Council is also worthy of investigation as it is 
currently unclear. The Queensland Resources Council is a Resources Industry peak 
body in Queensland, and provides leadership to the QMEA. Key on the agenda of the 
Queensland Resource Council is addressing skill shortages associated with the 
Resources Industry in Queensland. A part of the Queensland Resources Council 
strategy to address skill shortages is the expansion of the QMEA.  
Decision makers at the exo-system level may not be fully cognisant of how 
their decisions influence the lower system levels, which can be a risk to the entire 
ecology of the ISP (Bronfenbrenner, 1979; Leonard, 2011; Pillay et al., 2013;). This 
disconnect is contrary to the essence of an ecological model, which notes the 
importance of inter-dependency. Leonard defines exo-system stakeholders who have 
little direct contact with lower level systems as “isolated in the exo-system” (p. 996). 
Hence, these stakeholders are a discrete group doing what they believe is appropriate 
for their own survival rather than the survival of the entire ISP. However, effective 
exo-system level stakeholders will be those who have some direct involvement and 
an understanding of requirements of lower level systems. Leonard’s (2011) findings 
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are instructive for this study as they support Bronfenbrenner’s (1979). Therefore, this 
study will investigate lower-level system participants as to the amount of direct and 
indirect communication with exo-system level stakeholders. Alternatively, 
determining how often lower-level system participants are invited to higher-level 
decision making meetings or other feedback processes is important to understand. 
2.2.11 Boundary crossing 
Establishing effective ISPs is challenged by the differences in missions of the 
stakeholders and their inherent norms of practice. Yet, despite the diverse viewpoints 
of respective partners there is purpose in reconciling differences for mutual benefits. 
The concept boundary crossing is a means to effectively transverse an apparent 
impasse between two disparate organisations such as a school and private company. 
Simply put, “boundary crossing entails stepping into unfamiliar domains” 
(Engeström et al., p. 333). In ISPs this process occurs at two levels. First, boundary 
crossing is a way of identifying and negotiating obstacles to the formation of the ISP 
and improving compatibility for functioning in the new setting (Akkerman & 
Bakker, 2011a; Star & Griesemer, 1989). Engestrom et al., (1995) identify various 
obstacles to boundary crossing such as consensus in sub-groups, which may prevent 
objectivity in determining purpose for ISPs. Internal consensus within an 
organisation may inhibit boundary crossing, distinct from a willingness to explore 
and learn from other organisations. These obstacles can be resolved as a shared 
vision for the partnership is established and shared problems are addressed (Billett, 
Ovens, Clemans & Seddon, 2007; Pillay et al. 2013).  
Second, as the primary purpose of ISPs is to facilitate school-to-work 
transitions, as well as transitioning to further vocational and university education, 
there are outputs (such as industry-based education programs) for school students 
that enable boundary crossing and development of a student’s compatibility and 
readiness for work. Such outputs are the work of ISPs. The implication is that 
students must be afforded opportunities to participate in legitimate boundary crossing 
and authentic vocational education experiences, and thereby increase their personal 
employability (Billett, 2002; Lave & Wenger, 1991). Engestom et al., (1995) asserts 
that this can occur as two communities of practices (school and industry) are 
connected. This implies that respective experts (teachers and industry employees) 
engage in boundary crossing to enact a hybrid learning space for students where 
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formal, school-based learning and workplace experiences can be closely connected 
(Zitter & Hoeve, 2012). 
As a concept, boundary crossing has previously been applied to understand: (a) 
organisational systems and structures of universities and associated work-integrated 
learning programs (Kjellen, 2010); (b) teaching out-of-specialisation when teachers 
are not qualified to teach for example mathematics (Hobbs, 2011); (c) career change 
professionals entering the teaching workforce (Watters & Diezmann, 2012); (d) 
combining school and apprenticeship (Akkerman & Bakker, 2011); and (e) human 
environment systems such as fisheries, floods and pollution problems (Cash et al. 
2006).     
Morse’s (2010) research on how cross-sector partnerships create public benefit 
through collaboration across jurisdictional boundaries is useful in unpacking the 
concept of boundary crossing for ISPs. He describes key stakeholder organisations as 
structural catalysts that enable collaboration and the formation of partnerships. These 
organisations have the capacity to precipitate change by facilitating connections 
between potential partners. They enable the convergence of multiple perspectives 
because of their pre-existing connections across scales. For instance, in this study the 
QMEA is a structural catalyst for the M&E ISP. The QMEA leverage the benefits of 
their direct connection to the industry peak body and with companies to co-produce 
outcomes for schools and industry.  
In ISPs, schools also need to facilitate boundary crossing with industry. 
Schools have physical boundaries (fences) to keep students in and others out; there 
are many legislative boundaries that exist to protect children; and there are 
government boundaries that gate keep (approval processes), for instance, which 
curriculum is taught in schools. Industry is also defined by boundaries. They set 
entry standards for employment; they are bound by legislation such as workplace 
health and safety; they have certain cultural and behavioural boundaries expressed in 
codes of conduct; and they standardise operations in policies and procedures. 
Traversing the foregoing boundaries is partly achieved through stakeholders acting 
as structural catalysts and by employing various boundary objects. However, further 
clarification on how boundary crossing works is necessary to understanding ISPs. 
Akkerman and Bakker (2011) identified through an extensive literature review 
four boundary crossing mechanisms, which are presented in Figure 2.4. These 
 42 Chapter 2: Literature Review 
researchers suggest further research to investigate, “whether and how these four 
processes of mutual development of school and work practices take place” 
(Akkerman & Bakker, 2011 p. 170).  
Acknowledging the above discussion, Flynn, Pillay and Watters (2014) 
employed Akkerman and Bakker’s (2011) four boundary crossing mechanisms as a 
lens to understand what is occurring in the in the Gateway to Industry Schools 
Program in Queensland, Australia (see Figure 2.4). 
 
Figure 2.4. Boundary crossing mechanisms. 
Below is discussion on how Akkerman and Bakker’s mechanisms may be 
conceptualised for ISPs together with other researchers who help to strengthen and 
synthesise boundary crossing theory.  
Identification 
In ISPs, identification is a process of delineating the differences between two 
partners. Basic questions are asked of partners, such as who are you, what do you do, 
and what are you willing to bring to the partnership? The factors for each partner to 
consider in this process are: (a) demand - verifying and understanding the demand 
for the ISP and it’s real source (industry, school or government); (b) compatibility - 
potential for cultural compatibility of partners; (c) resources - potential resources 
including direct funding and in-kind support; (d) roles - clarification of the roles and 
responsibilities of each partner; (e) skills - the skill-sets and training systems 
necessary for students to cross boundaries; (f) models - models of operation; (g) risks 
- any potential risks that threaten the sustainability of the ISP. 
Coordination  
This is where repeated interactions facilitate the permeation of boundaries 
between partners. Coordination between schools and industry is critical to effectively 
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operationalising ISPs. The idea is supported by the work of Cash et al., (2006) who 
identified common characteristics associated with an organisation’s boundary 
crossing processes including those objects that are co-produced through 
coordination. The factors for each partner to consider in this process are: (a) 
agreements - formal and informal; (b) linkages - direct and indirect linkages between 
partners; (c) curriculum - processes for co-producing; (d) coordination model - 
individual versus team to coordinate ISP; (e) leadership - additional to coordinator 
role such as school principal; and (f) geography - close proximity between partners. 
Clearly and transparently articulating the activities and constraints of partners 
advance the effective coordination of ISPs. 
Reflection  
This mechanism involves reflection as a means to facilitate partners’ “coming 
to realise and explicate differences between practices and thus to learn something 
new about their own and other’s practises” (Akkerman & Bakker, 2011, p. 145). 
Industry may for instance reflect about what curriculum content best equips students 
for apprenticeship and work, while school teachers may have a pedagogical 
perspective on how the curriculum is taught. Reflection is also inclusive of cultural 
perspectives such as behavioural standards; industry codes of conduct and school 
behavioural policies. For instance, a mining site manager may need to emphasise to 
teachers and students the behavioural standards expected on site. Equally, a school 
principal may inform industry visitors of school policies prior to their participation in 
industry-based classes. 
Transformation  
Finally, transformation occurs progressively as an outcome of the foregoing 
three boundary crossing mechanisms (see Figure 2.4). That is, as partners identify 
the offerings and activities of each other, establish embedded systems to coordinate 
activities, reflect on the perspectives of each partner, there will likely be genuine 
transformation or some change in current ISP practices leading to effectiveness 
within the overall system (Akkerman & 2011). This definition of transformation is 
similar to Engeström and Annalisa (2010) who emphasise the importance of 
qualitative transformation within an overall activity system. Furthermore, in 
Caldwell’s (2004) paper on the strategic transformation of schools he argues that 
schools should “reflect the uniqueness of the community in which schooling occurs 
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and the forces of the wider environment that shape the knowledge economy” (p. 96). 
Together these understandings of transformation provide a conceptual handle for the 
ISP context.  
Clarifying the specific role of the QMEA will be important to establish in this 
study. Pillay et al., (2013) also support the need for a separate entity such as the 
QMEA who can act as a lead organisation.  Although it is noted that this may only be 
possible where initiatives are appropriately funded. Further, Cash et al., (2006) have 
identified common characteristics associated with an organisation’s processes 
including: “accountability to both sides of the (ISP partners) boundary; the use of 
(ISP partners) boundary objects such as maps, reports, and forecasts that are co-
produced by actors on different sides of the (ISP) boundary; participation across (ISP 
partners) boundary; convening; translation; coordination and complementary 
expertise; and mediation” (Cash et al., 2006, p. 8-9). This study argues that ISP 
boundary objects are important to the operationalising of ISPs. Although Cash et al., 
(2006) use different terminology the principle is of ‘boundary objects’ is consistent 
with Bryson’s et al., (2006) idea of ‘linking mechanisms’ for successful ISPs. 
Moreover, Bronfenbrenner’s (1979) discussion on interconnections within and across 
system levels is also not dissimilar to Cash et al., (2006) and Bryson et al., (2006). 
Under Cash’s et al., (2006) definition, the QMEA is a boundary organisation in 
an intermediary role between multinational mining companies and schools. Bryson et 
al., (2006) describe the intermediary role as “powerful sponsors or brokering” that 
can promote a problem to a stakeholder group. In Australia, the term broker is often 
used to describe organisations whose specific role is to act as a broker for the 
distribution of government funding programs. This is not the role of the QMEA. In 
this study, the QMEA was established in the manner that Bryson et al., (2006) 
described. It could be argued that the QMEA does provide minimal financial and in-
kind support via their sponsor organisations, however there is no specific brokering 
of funding to schools (see Appendix D). It is argued that the QMEA functions 
principally at three system levels (exo, meso and micro) and is therefore 
operationally a lead organisation and a local partner within the M&E ISP setting. 
However, there is some evidence that the QMEA has influence at the macro-system 
level where they influence policy through their industry connections (Queensland 
Resources Council, 2012). 
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2.2.12 Addressing power imbalances and system shocks to improve ISP 
sustainability 
Despite evidence of reciprocity, interconnection, boundary crossing and 
linkages throughout the entire ISP system there may be stakeholders who assume 
greater degrees of power. In ISP literature there has been only limited interest in 
understanding issues of power (Hastings, 1991; Pillay et al., 2013). Industry 
stakeholders, who provide financial support, often assume a dominant role expressed 
through the direction given to other partners. Such power differential can undermine 
reciprocity. A QMEA sponsor (multinational mining company) may dominate the 
ISP agenda in a way that undermines the interest of other stakeholders or is 
inequitable. This dominance is sometimes evident when there is competition for 
scarce resources, as in this study where there is a skill shortage in the Resources 
Industry (Lowndes, 1998). For instance, the current shortage of engineers in the 
Resources Industry might cause industry partners to be overly focussed on the 
promotion of their own skill needs and neglect the needs of schools. This is typically 
observed in business-to-business partnerships where maintaining a balance of power 
is not always emphasised and opportunistic behaviour is the norm (Tuten, 2001). 
Obviously this type of behaviour negatively impacts on the overall development and 
effectiveness of an ISP. 
In an ecological model, to combat this type of behaviour Bronfenbrenner 
(1979) posited the need for balance of power, or as Dekay (1994) describes, “cyclical 
flows of energy in cooperation and partnership” (p. 8). The ideal situation is one in 
which the “balance of power gradually shifts in favour of the developing (ISP)” 
(Bronfenbrenner, 1979, p. 58) to ensure long-term sustainability of the ISP. There 
may be periods where it is appropriate for particular stakeholders at different system 
levels to hold more power than others. For instance, in the case of a mine site where 
the leadership group has legitimate safety concerns for students they will rightly 
dictate what activities are possible for students. However, power should gradually 
transfer to the developing ISP as they collectively gain confidence to function across 
multiple relational/physical settings and become cognisant of the risks when full 
analysis on an activity is not undertaken prior to approval. Bronfenbrenner (1979) 
posits the following hypothesis in relation to the principles of reciprocity and balance 
of power. He argues that; 
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The developmental impact of meso-system stakeholder dyads increases as a 
direct function of the level of reciprocity, mutuality of positive feeling, and a 
gradual shift of balance of power in favour of [ISP stakeholders]. (p. 59, 
Hypothesis 4) 
 As a general ecological principle, the above hypothesis is relevant to all levels 
within the ISP system. That is, the whole ISP system will improve and develop 
capability as a balance of power is maintained. Although, Bronfenbrenner 
emphasised the meso-system because of its direct impact on the micro-system this 
principle is relevant to all levels within the overall system. This study also recognises 
that individual students develop as they participate in ISP learning activities, (work 
experience) and as such students are the key beneficiaries. This is an important point 
to establish in light of Bronfenbrenner’s (1979) foregoing Hypothesis 4, as the 
balance of power needs to not only shift toward ISPs but also to students - the end 
beneficiaries. In fact, where ISPs shift the balance of power to students, in the sense 
of advocating on behalf of students, the ISP will likely make more equitable 
decisions (Pillay et al., 2013). Furthermore, it is argued that where ISP stakeholder’s 
decision-making is in favour of the needs of students, above the needs of other 
stakeholders in the system, (micro, meso, exo, macro) the ISP will be more effective 
generally.  
The way to deal with power imbalances in the entire ISP system is to establish 
equitable practices and to clarify the role and functions of all stakeholders and 
establish what they contribute and the significance of the contribution, keeping in 
mind the purpose and beneficiaries of ISP outputs. Pillay’s et al., (2013) Principle 3, 
Equity and Beneficiaries, states “partners can incorrectly be perceived as the 
beneficiaries” (p. 10). Although unintended, academic discourse on mutually 
beneficial partnerships may reinforce the idea that ISPs are the beneficiaries, leaving 
the student as secondary. In reality the mutual interest between stakeholders is the 
student transitioning into the mining sector as a potential employee. This study 
recognises that stakeholders may benefit but only if there is benefit for the intended 
beneficiaries (Billett et al., 2005). The shared vision and objectives of the ISP should 
point to school students as the beneficiary. In this study, the beneficiaries are clearly 
identified as students who participate in school-to-work transition programs or 
further education. Other stakeholders identified in the meso, and exo-systems are not 
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the beneficiaries, though there are clear reasons for their participation. Cardini (2006) 
observed in the PPP literature that where the purposes are politicised, some 
stakeholders are empowered while others are placed in subordinate roles. This can 
equally be applied to the ISPs. 
In this study, there may be a power imbalance between the QMEA and State 
High Schools. The QMEA represents their sponsors and peak industry body, namely 
multinational M&E companies and the Queensland Resources Council, whereas 
schools are more closely aligned to the State Department of Education. The literature 
available does not adequately clarify the nature of these relationships, in regard to 
decision-making power. This potential power imbalance may be due to the obvious 
economic benefits that mines bring to a school community. In ISPs, it is argued that 
school stakeholders would benefit from understanding a business mindset as they 
seek to negotiate and operationalise the ISP with mining stakeholders. For instance, 
according to Hingley (2005) power imbalance is detrimental to sustaining a business 
relationship and is the “antithesis of trust” (p. 848). Other authors argue that mutual 
benefit is not critical in business-to-business relationships (Earp, Harrison, & Hunter, 
1999; Kalafatis, 2002; Svensson, 2001). An imbalance of power in PPPs has been 
noted where there is a perception that the public sector is likely to lose out against 
the private sector (Grimshaw, Vincent, & Willmott 2002). These authors argue that 
this occurs because of the private sector’s capacity to negotiate a better deal. 
Evidence of this is based on observations of inequitable distribution of gains and 
losses from PPPs. However, in ISPs, QMEA and Queensland State School 
stakeholders throughout the entire system need to maintain a balance of power for it 
to be successful. 
Therefore, based on the foregoing discussion this study argues that at the 
conception of an ISP there will be an imbalance of power (Bryson et al., 2006). This 
imbalance is evident where an ISP struggles to operationalise vision for the 
partnership (Seddon et al., 2005). Understandably, Queensland State High School 
stakeholders may be suspicious of the motives of the QMEA, and protective of 
school students’ interests. Such suspicion could occur at all levels within the system. 
That is, from the State Department of Education and from local participating State 
High Schools. However, if all stakeholders are willing to engage in self-reflection, 
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and possess a genuine desire for a shared vision, there is potential for tangible 
benefits to students and companies (Abowitz, 2000; Hands, 2010). 
2.2.13 System shocks and sustainability 
Bryson et al., (2006) have noted that “shocks” from stakeholders internal and 
external to an ISP can affect “partners, resources and even the purpose of the ISP” (p. 
50). As an ecological principle, an ecosystem is susceptible to external and internal 
shocks (Anderies, Janssen, & Ostrom, 2004). For example, external shocks include 
disruptions such as drought, floods, and lack food sources. Internal shocks relate to 
the rapid reorganisation of subsystems as well as the failure of subsystems and the 
re-organisation of the overall system. Resilience within an ISP system will limit the 
impact of system shocks on ISPs. In ISPs resilience relates to whether the ISP system 
can: a) absorb a shock and maintain its natural state; b) reorganise itself after shock 
to the system; and c) whether the ISP can build capacity, learn and adapt (Folk et al., 
2002). This is particularly evident over time when initial funding sources are no 
longer available which impacts on the entire ISP system. Turnover of ISP 
stakeholders may also cause instability to the ecological system. The QMEA 
Gateway to Schools Program commenced in 2006 and has likely encountered 
funding and personnel changes since conception. It will be important to establish an 
understanding of past system shocks to the M&E ISPs and how they adapted to the 
changes to sustain its viability. Understanding system shocks, adaptability, and 
capability to innovate is critical to appreciating the nature of M&E ISPs. This study 
sought to determine how the M&E ISP is positioned to withstand future shocks. 
Clarification on how the M&E ISP addresses sustainability and growth is presented 
in the findings in Chapter 4 and further discussed in Chapter 5. To ensure that an ISP 
is sustainable the partners need to operationalise certain principles. These include:  
 maintaining shared purposes and goals; 
 maintaining relationships between the ISP stakeholders;  
 maintaining knowledge sharing ;  
 maintaining governance; and 
 maintaining trust  
(Billett et al., 2005; Thomas, Rowe & Harris, 2010).  
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According to Bryson et al., (2006) ISP structure is likely to change over time 
because of ambiguity of stakeholders and complexity in local environments. Despite 
the complexity of local settings (ecosystems), sustainability of ISPs is enhanced if 
adaptive capacity is strengthened (Finegold, 1999). ISPs with broad-based 
stakeholders may prove adaptable and sustainable over the long-term. For example, 
if an ISP’s relationship with a particular M&E company ceases, the ISP with broad-
based stakeholders will have the capacity to adapt and therefore innovate (Su, Tsang, 
& Peng, 2009) and find alternative partners to continue the work. There has been 
anecdotal evidence of QMEA system shocks due to the slowdown of the mining 
sector during 2012-2013. Regardless, stakeholders will establish new relationships 
with other M&E companies or scale back ISP initiatives to levels that are sustainable 
over the long term. Adaptive qualities are also enhanced if ISPs interconnect with 
universities. This connection will provide ISPs with access to the latest research that 
may stimulate new ideas and directions.  
Threat to the sustainability of ISPs is observed when key stakeholders resign or 
alter their level of involvement in ISPs (Bryson et al., 2006). Personnel changes can 
destabilise ISPs and pose a threat to ISP sustainability. The present study argues that 
ISPs need to engage in succession planning to ensure continuity of leadership 
(Atwood, 2007). Lead organisations such as the QMEA should consider how to 
maintain stability across all the system levels of the ISP. Strategic QMEA 
appointments of board members, directors, and project officers will also require 
monitoring to pre-empt changes. Ambiguity also arises among ISP stakeholders 
when powerful external brokers are involved in multiple and overlapping ISP 
initiatives. Overlapping agendas are identified in the literature as having a negative 
impact on ISP objectives, as they tend to promote confusion within localised 
established ISPs (Huxham and Vangen, 2005). Such overlapping initiatives 
counteract government’s original purpose for introducing ISPs and put at risk the 
sustainability of existing programs.  
Pillay et al., (2013) have noted how ISPs change over time. This change is 
evident in an ISP system where macro-system level themes affect medium to long-
term sustainability of ISPs. For instance, in this study, shifts away from the current 
demand for coal to renewable energies may destabilise the objectives of Resources 
Industry ISPs. Bryson et al., (2006) argue that when governments change policies 
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that affect ISPs there is potential for the whole system to be disrupted. In this study, 
disruption has been reported in the interim report on the Australian Government’s 
School Business Community Brokers program (Dandolopartners, 2012). The report 
found that some education leaders are confused as to the purpose and value of 
partnership brokers when many schools already have partnerships with industry, 
parents, and community and do not require the services of a broker. Within 
Queensland, the QMEA Gateway Schools program stakeholders are also likely to be 
unclear as to how the Australian National ISP agenda impacts on local initiatives. 
2.2.14 Operationalising ISPs through effective governance, commitments and 
agreements, and shared vision to mitigate risk 
An argument for operationalising ISPs through typical management 
arrangements is presented in this Section. Discussion on an appropriate governance 
model for ISPs is posed together with the need for formal agreements to establish a 
shared vision and objectives. 
2.2.15 Governance mechanisms 
Governance mechanisms are likely to influence ISP effectiveness, however 
because ISPs are not typically legal entities governance is not a formal requirement 
(Bryson et al., 2006). Despite this, and since they typically receive some public funds 
governance is necessary for ISPs focussed on setting objectives and achieving targets 
for their beneficiaries and being accountable (Provan & Kenis, 2007). Research 
undertaken by Billett et al., (2005), found that “building partnership governance and 
leadership involves formulating and adopting consistent, transparent and workable 
guidelines and procedures for the partnership work and practice of leadership” (p. 8). 
In the initial phases of governing an ISP, partners need to focus on how to: a) 
manage partnership purposes, procedures; b) build commitment, openness, tolerance 
c) consistent application of processes; d) balance inclusivity and workability; and e) 
understand how purposes coincide, complement or clash (p. 30). 
There are two types of governance models available to ISPs, which are detailed 
in Provan and Kenis’ (2007) article, which include shared governance and lead 
organisation governance. Briefly, shared governance is solely comprised of ISP 
stakeholders at the micro and meso-system levels. All stakeholders at these levels 
have equal commitment and power in order to achieve the intended goals. The 
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weakness of this approach is inefficiency as the ISP attempts to serve countless 
internal agendas. Lead organisation governance is where activities are coordinated 
through a centralised organisation. The organisation’s role spans the entire ISP 
system, allowing for flow of information, resources and interconnection that sustains 
the ISP ecology, despite various impacts on the system. Practically, the ISP 
organisation’s role typically involves dealing with administration and program 
matters and “seeking and controlling external funding through grants or government 
funding” (p. 235).  
In this study, the QMEA is an example of the lead organisation governance 
model. The QMEA predominately functions at the exo-system level but also spans to 
the meso and micro-system levels. At the exo-system the QMEA head office 
provides leadership, resources, and interconnects with lower levels within the whole 
system. At the micro-system level the QMEA provides direct leadership via a 
network of local QMEA project officers. In determining what type of governance is 
appropriate Provan and Kenis (2007) identified four factors as important: trust; size; 
goal consensus and the nature of the task. Pillay et al., (2013) concur that ISPs are 
“dependent on the quality of the relationship – trust, respect and cooperation” (p. 6). 
Size (in terms of numbers of governance roles) is not typically noted as a critical 
success factor. However, size is relevant in this study. The QMEA is an organisation 
that functions based on a centralised governance model consisting of sponsors (17 
multinational companies) and schools (34 state, independent, and Catholic) in 
Queensland. In a business context, literature relating to the capacity of large 
organisations is described as having an advantage over smaller ones when it comes to 
innovative behaviour (Rogers, 2004). In part, this argument is based on the idea that 
larger organisations have better access to knowledge, which should logically 
facilitate absorptive capacity (Zadeh, Rezaei, and Patel, 2012). However, there are 
factors that may advantage smaller organisations such as: (a) faster recognition of 
new opportunities; (b) flexibility to adapt research plans (access to knowledge); and 
(c) more agile structures and working arrangements (transformation of knowledge). 
Within the QMEA governance model all stakeholders do not need to interact directly 
in order to achieve outcomes but can do so effectively through a centralised 
organisation and specifically through the primary link – the QMEA project officer. 
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Achieving goal consensus within the governance of an ISP is critically 
important. Shared governance is an appropriate governance model when all partners 
agree on objectives, however this is difficult to sustain over the long term. A key 
benefit of implementing a lead organisation (QMEA) governance model is the ability 
for stakeholders to respond to strategic issues. Lead organisations typically maintain 
broad network-level goals that are difficult for individual ISP stakeholders to achieve 
consensus on (Provan & Kenis, 2007). At the QMEA head office (exo-system level) 
and the localised ISP there needs to be clearly defined roles and responsibilities. 
A detailed understanding of the tasks and an appreciation of the cultural 
context in which they are to be achieved are important to governing effectively. In 
this study, ISP stakeholders will need to adequately represent both the school and 
M&E companies. These settings are culturally different, although in localised 
environments (M&E communities) there are likely to be indirect linkages that bridge 
across both settings (Bronfenbrenner, 1979). Leonard (2011) coined the term 
“cultural cohesion to describe ISPs signifying not just consistency, but a deliberate 
choice to deemphasise local constructs and cling to common goals” (p. 1007). 
Billett et al., (2007) identify building and maintaining partnership governance 
and leadership as one of five principles necessary for effectiveness. Consistent with 
Bryson et al., (2006) and Pillay et al., (2013), Billett et al reports that effective 
governance involves “formulating and adopting consistent, transparent and workable 
guidelines and procedures” (p. 651). Simply, this means establishing clear guidelines 
for governance. Stakeholder roles need to be clearly defined, documented and 
developed through negotiation (Billett et al., 2007; Pillay, et al., 2013). Although 
leadership is needed during the initial formation of an ISP, roles should not be tightly 
defined until the objectives, lower-level activities and beneficiaries are clarified. In 
this way, governance roles can serve and maintain the localised ISP vision.  
Alternative approaches where individuals govern ISPs with politicised agendas 
will likely result in unrealised objectives. ISPs such as these will become stuck in 
their attempt to address complex policy problems beyond the capability of the ISP 
(Cardini, 2006). Typically, these types of ISPs have excessive government reporting 
and administrative requirements, which present as barriers to effective governance 
(Billett et al., 2007). This study argues that such barriers will cause school and 
industry stakeholders to feel unconnected to the aims of the ISP. Sustainability of the 
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ISP is dependent on the vision being relevant to local stakeholders, that is, those who 
are delivering real-world programs. In this study this includes: school principals and 
teachers, M&E stakeholders, and most importantly school students.  
Pillay’s et al., (2013) understanding of efficient governance activity is 
delineated in three ways. First, internal activities are identified where stakeholders 
establish a shared vision, set objectives, formalise agreements and so on. Pillay et al., 
(2013) warn, “high internal efficiency does not always translate to high external 
efficiency” (p. 9). Similarly, Leonard (2011) cautions that disproportionate levels of 
planning, budgeting, and annual reports cannot compensate for inefficient delivery of 
real-world programs at the school level. Second, external activities are identified in 
terms of innovative educational outputs such as contextualised industry training for 
students and professional development for teachers, which are often seen as good 
intentions but their implementation is always a challenge. Kilpatrick and Guenther 
(2003) emphasise the importance of good governance practices, where ISP leaders 
take responsibility for achieving objectives.  
This study argues that stakeholders in the exo-system need to clarify the scope 
of ISP initiatives to avoid confusion for stakeholders at lower levels. Furthermore, it 
is argued that objectives need to be simple and clearly align to demands. Finally, 
Pillay et al., (2013) describe efficiency in terms of demand. It could be argued that 
demand for ISPs comes from at least four areas: a) industry; in terms of meeting 
skills shortages; b) stimulated by government; in terms of ISPs reducing costs, 
regulated by government funded brokering programs; c) schools; access to industry 
knowledge and skills; and d) school students; pursuing of career pathways. 
2.2.16 ISP commitments and agreements 
The form and content of an ISP’s initial commitments and agreement between 
partners, as well as the processes used to formulate them, affect the outcomes of the 
ISP’s work (Bryson et al., 2006; Quiggin, 2005). Prior to the formalisation of ISPs 
by governments, similar objectives were delivered by public education through 
career guidance and informal arrangements between schools and local businesses. 
The rationale for governments introducing ISPs is essentially twofold: a) to improve 
value for money in public service delivery; and b) because ISPs have the potential to 
bring private finance to public service delivery (Bloomfield, 2006; OECD, 2008). 
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However, achievement of this rationale is threatened because risks that potentially 
destabilise ISPs are not identified and documented in agreements prior to 
implementation.  
In addition, to clearly defined commitments and agreements, it is argued that 
discussion about potential risks and risk sharing needs to occur between ISP 
stakeholders.  Foreseeable risks for ISPs include: unrealised objectives; withdrawal 
from the ISP by key stakeholders; changes in ISP stakeholders; reduced access to 
industry knowledge; breakdown of the interrelations between ISP stakeholders; lack 
of financial support; excessive bureaucratic constraints; and so on. According to 
Bloomfield (2006) “Performance contracts that commit the private partner to specific 
results are held to be the key to successful risk allocation in PPP contracts” (p. 402). 
However, this study argues that the operationalisation of such risk allocation 
provisions and safeguards in ISPs is problematic. This may be due to the nature of 
the services performed by private partners in ISPs. PPP contracts are typically based 
on infrastructure projects whereas ISPs are educational programs, which are difficult 
to define. 
In typical PPPs it is the intention that risk is delivered to the private partners 
(OECD, 2008). However, in ISPs the sharing of risk is less clear. For example, in 
this study, what happens if a coal mine involved in the delivery of a school-to-work 
program discontinues their involvement? In the foregoing example the public State 
High School is taking all the risk and there is no impact on the M&E company. 
However, in standard PPP contracts there are financial implications for incomplete 
work. Interestingly, Pillay et al., (2013) express doubt over whether the Gateway to 
Industry Schools Program is in practice a genuine PPP. Their argument is 
strengthened when a typical PPP definition is analysed. For instance, the OECD 
(2008) concept of a PPP as: 
A PPP is an agreement between the government and one or more private 
partners according to which the private partners deliver the service in such a 
manner that the service delivery objectives of the government are aligned 
with the profit objectives of the private partners and where the effectiveness 
of the alignment depends on sufficient transfer of risk to the private partners. 
(OECD, 2008, p. 12) 
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At best, in Australia, ISPs are a weakened PPP “despite the use of terminology 
akin to PPP” (Pillay et al., 2013, p. 13). Cardini (2006) also argues that terminology 
is blurred because “words are all connected to academic and political discourses” (p. 
394). The misuse of the term PPP is obvious when the literature is reviewed in detail. 
For example, some authors recommend that those who receive the benefits should 
also share the costs (Clifton & Duffield, 2006, p. 575). This sharing may be 
appropriate in infrastructure projects but is unworkable for ISPs where students are 
the main beneficiary, hence the confusion over terminology. Therefore establishing 
ISP without clear definition creates confusion and a risk to ISPs. 
As noted in the literature, there is increased preference for formal commitments 
and agreements as means to operationalise ISPs to ensure that greater accountability 
and that outputs are realised for the beneficiaries. The approach is supported by 
Pillay et al., (2013) and Bryson et al., (2006) who both advocate the advantages 
associated with formal agreements. However, there are different levels of formalising 
agreements, which depend on the nature of the ISP objectives. Pillay’s et al., (2013) 
principles recognise that for ISP objectives to be realised and therefore received by 
the beneficiaries there must be a documented agreement of vision, objectives, roles, 
and responsibilities. Bryson et al., (2006) emphasise the importance of the agreement 
drafting process involving key stakeholders and individuals charged with the 
implementation of programs.  
Objective enquirers of ISP literature have noted the importance of precisely 
defining contractual agreements as a key indicator for success (Davies & Hentschke, 
2006; Pillay et al., 2013). In practice, precisely defining agreements involves 
stakeholders defining objectives, activities, lower-level tasks and anticipated 
benefits. During definition stage it is also important to define the primary 
beneficiary. This approach will help protect the agreed ISP agenda by holding all 
stakeholders accountable to deliver the intended benefits. The current literature 
review argues that a well-defined agreement provides ISP stakeholders with the 
ability to reject political and other interference, which seeks to broaden the scope of 
the ISP (Davies & Hentschke, 2006, p. 7). 
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2.2.17 Shared vision 
The agreement drafting process is also an opportunity to develop a shared 
vision for the ISP across the whole system. Kilpatrick, Johns, Mulford, and Falk 
(2002), point toward a shared vision requiring more than a collaborative approach. 
Their research argues that there needs to be a reason for partners to change current 
behaviour and mobilise the resources to address a shared problem. In the context of 
M&E ISP’s a shared problem comprises of Resources Industry skill shortages and 
schools’ access to technical and industry knowledge and skills (Ball, 2009). While 
the Resources Industry needs a skilled workforce, students need to successfully 
transition into a future workforce and earn a living. 
According to Billett et al., (2007), although a shared problem exists between 
partners, there may be contest over how to address the problem. They cite an 
example from their research, where tensions between a mining company and the 
local community surfaced. This tension was due to the mining company’s preference 
for workers to ‘fly-in and fly-out’ to meet skilled labour requirements. The local 
community recognised and shared the problem of skilled labour shortage; however, 
they did not agree with the solution due to the erosion of their local community 
caused by fly-in and fly-out workers. This example is instructive to ISPs in that there 
must be a shared understanding of how to address a problem (Billett et al., 2007).  
Where schools identify a lack in their internal resources (human, financial) to 
provide innovative school-to-work educational programs they face important 
strategic considerations (Su, Tsang, & Peng 2009). Should schools exploit existing 
resources, which may provide short-term success, or explore new ways of acquiring 
resources? In a business environment drivers for partnering arrangements are often a 
result of limited internal resources. As ISP stakeholders discuss how to address 
shared problems, they will determine how to mobilise resources, and at the same 
time formulate a shared vision (Thomas, Rowe & Harris, 2010). Pillay et al., (2013) 
also emphasise the importance of “understanding what resources and capacities are 
required to achieve the partnership vision” (p. 6). For example, they note that the 
Aerospace sector Gateway to Industry Schools Program acquired access to a flight 
simulators through industry partners for training students. Similar technology is 
available to train mobile plant operators in the Resources Industry, though access to 
these resources has not been negotiated yet. Discussions about resources inevitably 
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lead to the involvement of more stakeholders. For example, an ISP in the Resources 
Industry may require resources in the form of, time, money, equipment and people. 
In the QMEA context the approval for these resources will come from sponsors – 
multinational companies. The thorough engagement of the sponsors will be the 
opportunity to state the purpose and objectives of the ISP and importantly develop a 
shared vision (Kilpatrick et al., 2002). Abowitz (2000) undertook a qualitative case 
study of an ISP sustained for over a decade. The findings were that over time, 
business and educational leaders grow and learn beyond the perspectives of each 
other as they commit to communication processes. A shared vision can be achieved 
as businesses learn about the complexities of schools, and develop shared interests. 
According to Abowitz (2000), the problem with most businesses is that they do not 
take the time to learn about their partner schools. Operationalising ISPs in difficult 
political and economic environments 
Broadly across the literature, ISPs begin during difficult economic and political 
environments. Therefore, it’s reasonable to argue that global and national macro-
system level forces, driven by political and economic policy have created momentum 
for ISPs. Consequently, the formation and sustainability of ISPs is affected by 
driving and constraining forces from industry and government (Bryson et al., 2006). 
These macro drivers are recognition of constraining forces, that is, serious problems 
with public education and insufficient government revenues (Billett et al., 2007; 
Davies & Hentschke, 2006; Engeln, 2003; Gibson & Davies, 2008; Teicher, Alan & 
Gramberg, 2008). To date, Australian literature does not typically discuss ISPs as a 
solution to a problem or as Bryson et al., (2006) describes, a mechanism to address 
“sector failure” (p. 46). Billett et al., (2007) is an exception describing ISPs as 
“potential solutions to complex policy problems” (p. 639). This study argues that 
Australia is not immune to problems that international public education has 
encountered. Arguably, since the global financial crisis (GFC) it appears that the 
Australian government is looking to industry for education and training revenue via 
an ISP model (Bennett & Thompson, 2011). Although prior to the GFC, Hoff (2002) 
argues that there is a greater emphasis on ISP during difficult economic periods. 
Furthermore, Australian policy makers turning to ISPs as means to stimulate 
economic productivity are an acknowledgement that the public education system is 
struggling to meet demand (DEEWR, 2012).  
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Pillay et al., (2013) highlight the benefits of ISPs afforded to governments 
seeking to address three constraining forces associated with the education portfolio. 
Firstly, ISPs are posed as a method for governments to reduce costs by partnering 
with the private sector (Ball, 2009; Crump & Slee, 2005; Regan, Smith & Love, 
2010). It is assumed that the private sector generally possesses systems that allow for 
efficiencies not achievable by rigid bureaucratic institutions (Billett, Clemans, & 
Seddon, 2005). The second constraint that ISPs can help to address is the supply of 
educational services to geographically dispersed locations. Such dispersion can 
create barriers and coordination difficulties for rural and remote students (Boh, Ren, 
Kiesler & Bussjaeger, 2007; Kilpatick & Guenther, 2003). In the State of Queensland 
where this study is located, there are vast distances between cities and rural 
communities. Rural mining towns where the M&E ISP exists are typically an 11-
hour drive from the State’s capital city, Brisbane, or two to three hours from a major 
regional city. These rural ISPs are able to form relationships with local registered 
training organisations and other suppliers to progress intended objectives. Thirdly, 
and perhaps the most difficult for bureaucratic institutions, is to address educational 
constraints with innovative solutions. There is evidence in a business context that 
various partnership arrangements based on commitment are indeed drivers of 
innovation (Billett et al., 2005; Blomqvist, Hurmelinna & Seppanen, 2005; Fawcett, 
Jones & Fawcett, 2012). 
Noticeably, ISPs within Australia and internationally are a ubiquitous, 
politicised phenomenon within education literature. This study contests that 
politicisation of ISPs is a constraining force that circumvents the practical benefits of 
ISPs. The current ISP literature is typically review-base commentary on the 
successes and failures of neo-liberalism (Ball, 2009; Cardini, 2006; Crump & Slee, 
2005; Fitz & Beers, 2002; Hay & Kapitscke, 2009). In contrast, Davies and 
Hentschke’s (2006) research does not attempt to engage in the “left or right in 
defence of or attack on the merits of state or market provision” (p. 207). Insights 
from Davies and Hentschke’s (2006) research are instructive in that they diffuse 
circular political argument. For example, in discussion on whether motivation for 
ISPs is based in identifying problems in public education, they state, “both parties 
need to be sufficiently willing” (p. 207). This approach is supported by the research 
of Pillay et al., (2013) who promote the importance of ISPs developing shared goals. 
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Similarly, this proposed study is not interested in ISP literature as a politicised issue 
but rather it seeks to understand the operational activities of ISPs as they relate to the 
ecological model. Therefore, rather than framing ISPs in a problem/deficit model this 
study postulates ISPs as an opportunity model (Davies & Hentschke, 2006). That is, 
they are an opportunity for schools to leverage benefits for students from industry 
such as skills, knowledge and contextualised learning environments. Equally, ISPs 
are an opportunity for industry to create learning environments where they influence 
student career decision-making.  
The foregoing high level discussions are usually the purview of what 
Bronfenbrenner (1979) termed the macro-system level. This is observable in the 
consistency of cultural content across the three sub-systems, namely the exo, meso, 
and micro-systems within the overall ecological system structure. In this study, the 
macro-system is observed across the exo, meso, and micro-systems. It is therefore 
argued, that the impact of macro themes on the inner workings of current ISPs is a 
valuable area to investigate. Specific macro themes that may directly and indirectly 
impact on this study are: 
 globalisation;  
 economic; skills shortages, Resource Industry taxes, two-speed economy;  
 youth unemployment, apprenticeship commencements;  
 environmental; carbon emissions, renewable energy;  
 influences is important because they create disturbances and confusion for 
stakeholders at political; excessive profits for wealthy miners, agricultural 
verses mining land leases; and  
 the demise of the manufacturing industry in Australia. 
 Understanding the potential impact of macro level themes on the sustainability 
of ISPs generally is important to appreciate. To illustrate this within the ecological 
model of this study, the following discussion will unpack how political and economic 
macro-system level themes may impact upon the whole ISP system. 
2.2.18 Political macro themes 
First, political pressure from those opposed to the Resources Industry could 
lobby the Queensland Government (exo-system) to withdraw support for the M&E 
ISP. Second, influential stakeholders such as school principals (meso-system) may 
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hold a view that is anti-mining and consequently withdraw support for M&E ISPs 
with M&E companies. This has already occurred within the broader Gateway to 
Industry Schools Program in rural farming locations that compete with the Resources 
Industry for land and workers. Third, macro themes may also influence debate 
between ISP stakeholders, impacting on the nature of activities (work experience) 
deemed appropriate for participating students. Finally, macro themes potentially 
motivate community stakeholders external to the ecological system seeking to 
influence the direction of government policy on ISPs. An example of such an attempt 
to influence government policy could come from a political group philosophically 
opposed to schools providing opportunities for students to gain work experience in 
the Resources Industry. 
2.2.19 Economic macro themes 
Macro-themes are able to penetrate through each system and influence the 
decisions and behaviour of any of the levels within the system. Bronfenbrenner, 
(1979) highlighted the power of macro-themes via the Great Depression where 
children saw their parents lose employment and queue for food. These major 
economic changes produced family and generational change that impacted each 
lower-level system. Following the Great Depression in the United Kingdom (UK), 
the 1950-60s saw large amounts of coal, steel, cotton and a range of manufactured 
products produced (Raven-Hill, 1996). However, later decades experienced industrial 
decline. The education system at the time was not aligned with the needs of the 
economy. During the 1980s the UK was found to reflect generally a weak training 
system where “Policy initiatives in training have, to a greater or lesser extent, been 
characterised by fragmented approaches and superficial analysis of the underlying 
economic problems” (Wesson & Gold, 1993, p. 4). Hence, the 1989 Confederation of 
British Industry report, Towards a Skills Revolution argued for a robust partnership 
between industry, education, and government with the aim of reaching proposed skill 
targets. The macro-system economic themes described above demonstrate how they 
led to the establishment of ISPs in the UK. 
Similarly, the macro education themes in US, during 1983-84, saw President 
Reagan commend businesses, schools, communities and governments to formulate 
partnerships. At that time, this strategy was central to Reagan’s education policy, 
naming it the National Year of Partnerships in Education. Additionally, in 1983 the 
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National Commission on Excellence in Education published a landmark report, 
entitled, A Nation at Risk. Following the report’s release there was considerable 
increase in the number of PPPs. By the year 2000 it was estimated that “several 
hundred thousand businesses were collaborating with schools” (Kowalski, 2010, p. 
71). By 2001, schools in the US were developing partnerships with businesses as a 
source of budget revenue resultant of an economic slump. Hoff (2002) argued that 
schools have a history of looking to the business community for revenue when public 
budgets are tightened. Evidence of widespread financial dependence was identified 
by Ferguson (2001), who cited a report entitled, Partnerships 2000: A Decade of 
Growth and Change within which, an estimated $2.4 billion was provided to schools 
across the US through human, financial and in-kind resources attributable to 
partnerships. Evidence to support Hoff’s (2002) argument, that schools have a 
history of looking to the business community for revenue, has again been observed 
during the recent Global Financial Crisis (Bennett & Thompson, 2011). 
2.2.20 Summary 
Figure 2.5 conceptually represents two of three elements of the overall 
framework for this study. The first element, System Structure is derived from 
literature on ecological theory as it relates to the whole ISP system. This first element 
of the framework has been a critical inclusion to this study because most literature 
has not investigated ISPs from a whole of system perspective. This has limited the 
understanding of ISPs, particularly in regard to how various stakeholders exert 
influence and the interdependency of all relationships within the system. The second 
element of the conceptual framework, Operationalise builds on ecological theory by 
identifying four critical principles that are necessary to operationalise ISPs. As 
represented by arrows between the two elements, the second element is inclusive of 
elements at all levels of the overall System Structure. Within the four principles is 
lower level operational activities that ISP stakeholders undertake to manage and 
operationalise the ISP. These activities include: establishing a governance model; 
formalising agreements, plans, and objectives; managing risk, and determining 
beneficiaries. The combination of the two elements has provided a rigorous 
theoretical basis for conducting this study that enables an understanding of high-level 
ISP strategy and lower-level operational aspects. 
 
 62 Chapter 2: Literature Review 
 
Figure 2.5. Ecological system structure and operational principles. 
2.3 OUTPUTS OF ISP AND ASSOCIATED SOCIOCULTURAL 
APPROACHES 
One of the drivers of ISP in the secondary education sector is the increasing 
recognition that knowledge is best acquired with experience in the context in which it 
is produced and applied (Dugiud, 2008; Lave & Wenger, 1991). This has led to more 
involvement of industry in the contextualisation of education and training (Harreveld 
& Singh, 2009). Thus, this study argues that since one of the strengths of ISPs is to 
provide real work exposure as part of the training it is absolutely essential that 
learning outputs for school students are, where possible, situated within industry 
(Alok, Dickerson & McKinney, 2011; Hideki, Sung Sil, Farwell & Edwina, 2004). 
The basis for this argument is that fostering of successful transitions for school 
students to working in the Resources Industry must provide real-world practice 
opportunities (Calway & Murphy, 2007). In the early research, Lave and Wenger 
(1991) posit that schools are decontextualised institutions but refrain from detailed 
analysis so as not to develop an oppositional theoretical perspective. However, others 
such as Eames (2003) identifies, that employers typically believe new graduates will 
have gaps between what they have learnt at school, and the skills they require in the 
workplace. Hence, there is support for programs that are predominately academic but 
combine with practical workplace learning. Work-integrated learning (WIL), also 
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termed cooperative education is an approach where students undergo conventional 
academic learning and spend time in a workplace relevant to career aims (Coll et al., 
2011; Houshmand & Papadakis, 2006). Calway and Murphy’s (2007) literature 
review and seven different models for WIL led to the positing of the following 
philosophy. 
Work-Integrated Learning should be the general term given to learning that 
occurs through undertaking a component of industry/professional practical 
experience while studying for an accredited program of tertiary level studies or not. 
WIL should be expressed through the imperatives of: 
 work readiness; 
 life-long learning;  
 human and social potential; 
 internationalised thinking; 
 knowledge transference; and 
 professional development. 
 Work-Integrated Learning should engage active and/or action learning 
methodologies, and focus upon a broader individual and corporate 
professional development approach (p. 18). Arguably, many of the 
imperatives of the above-mentioned WIL are consistent with the German 
dual apprenticeship system. The German system is discussed in Chapter 5 
as it relates to the findings of this study.  
2.3.1 Applying situated learning to ISPs 
The work of Eames (2003) has advanced understanding of WIL by 
emphasising the influence of the social context on learning. The influence of the 
social context is observed when students engage in situated learning during a work 
placement (Coll et al., 2011; Lave & Wenger, 1991). Situated learning is a 
sociocultural approach to learning. In situated learning the relationship between an 
individual’s mental functioning and their sociocultural context is emphasised. 
(Gauvin, 2005). It is important for ISPs that the sociocultural theory of learning is 
consistent with the ecological perspective. Both approaches focus on the role that 
experience plays in the acquisition and use of knowledge. The consistency between 
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the sociocultural and ecological perspectives is evident in Bronfenbrenner’s (1979) 
Definition 1, which states; 
The ecology of human development involves the scientific study of the 
progressive, mutual accommodation between an active growing human 
being and the changing properties of the immediate settings (sociocultural) 
in which the developing person lives, as this process is affected by relations 
between these settings, and by the larger contexts in which the settings are 
embedded. (p. 21) 
Of interest to the ISP is that notion of WIL activities experienced within the 
social and cultural settings of the Resources Industry (Brown, Metz & Campione, 
1996). Determining the learning value of such WIL activities is based on key 
assumptions of the sociocultural approach: a) learning relies on a student’s 
participation in the activities and social practices in the settings in which 
development occurs; b) activities are largely organised by the culture of the ISP (and 
school and M&E culture); and c) more experienced stakeholders of these cultures 
(school and mining) are critical to influencing how students participate and interact 
within WIL activities (Gauvin, 2005). For example, a WIL student within a M&E 
ISP relational setting will likely be exposed to terminology and cultural practices that 
are unique to a particular mining workplace. The specific terminology will influence 
what is learnt about that setting, and how the student acts in response to the learning 
setting.  
Underpinning a sociocultural approach to learning is the notion that knowledge 
is understood when it is socially situated (Eames, 2003). This study posits the work 
of Lave and Wenger (1991) on situated learning as applicable to understanding WIL 
in M&E ISP activities. Within the theory of situated learning is a concept termed, 
legitimate peripheral participation. Lave and Wenger (1991) define this as, “learners 
(who) inevitably participate in communities of practitioners and that the mastery of 
knowledge and skill requires newcomers to move to full participation in the 
sociocultural practices of a community” (p. 29). The term, legitimate peripheral 
participation, provides a means to understand the interconnection and reciprocity 
between “newcomers and old-timers” (p. 29). Specifically, the process involves the 
newcomers progressively transitioning into a specific community of practice, such as 
an M&E ISP WIL program. Legitimate peripheral participation as a concept, is an 
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extension of Bronfenbrenner’s (1979) Definition 6: “An ecological transition occurs 
whenever a person’s position in an ecological environment is altered as the result of 
a change in role, setting, or both” (p. 26).  
By definition, a community of practice is “a set of relations among persons, 
activity, and the world or work, over time and in relation with other tangential and 
overlapping communities of practice” (Lave & Wenger, 1991, p.98). In State High 
Schools, students undertaking a unit of work on geology and associated mining 
principles is not consistent with community of practice activities. A WIL program 
where a school partners with a M&E company to expose students to real-world 
geological practices is an ideal opportunity to formalise a community of practice. 
This study argues that such programs provide quality learning experiences and assist 
students to determine whether or not they are interested in pursuing a career in the 
industry. This is only possible if students participate in legitimate peripheral 
experiences in a community of practice. For example, in an ideal scenario a student 
interested in a career as a geologist would participate by: 
 receiving mentoring from an experienced geologist; 
 clarifying pros and cons of the job role; 
 participating in typical geological activities; 
 clarifying the necessary skills and knowledge to be successful; and  
 identifying generic employability skills such as teamwork, 
communication, problem solving, and technology.   
Lave and Wenger’s (1991) theory posits that abstract knowledge is 
meaningless unless it can be applied to situated activity. For example, factual 
knowledge about production techniques of a hydraulic excavator in a coal mine is an 
abstraction when not situated in practice. A WIL program that allows for student 
legitimate peripheral participation, that is, touching a hydraulic excavator, watching 
production, and talking with experienced operators, will contextualise and make 
factual knowledge meaningful for the student. Lave and Wenger’s (1991) notion of 
legitimate peripheral participation warns that in a community of practice there is not 
a sequential progression from the peripheral to the centre of the community. Rather, 
M&E ISP participants develop from peripheral to full participation. In practice, these 
students will become more interconnected and relevant to the community of practice. 
However, the degree of interconnectedness and relevance of school students within a 
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community of practice is bound by issues of power. That is, those who are peripheral 
will have less power than those who are full participants (Bronfenbrenner, 1979; 
Lave & Wenger, 1991). See Section 2.2.12 for literature review of the importance of 
balance of power in ISPs, as well as discussion in Section 5.3.1 in Chapter 5 on the 
relationship between the commitment of partners and the balance of power. 
Recent research relevant to the application of situated learning to ISPs, 
describes the body of knowledge for a given profession as a living landscape of 
practice (Wenger-Trayner & Wenger-Trayner, 2015, p.1). Their theory is built on the 
metaphor of the landscape, and explains how knowledge associated with a profession 
is evidenced in the people who contribute and apply knowledge to multiple 
communities. Previously, the research of Lave and Wenger (1991) focused on 
knowledge associated with a single community of practice, although the idea of a 
landscape of practice was first published in 1998 (Lave & Wenger, 1998). The 
application of this theory to ISPs is helpful because it clarifies for school students 
that the body of knowledge in a profession (e.g. coal miner) is sourced from a 
diversity of people, places and companies, rather than a single community. 
Additionally, this research development supports the theoretical framework in this 
study because it appreciates the broader ecological system rather than focusing only 
on discrete contexts. Moreover, students pursuing careers in the M&E sector need to 
develop knowledge and skills that bridge across multiple communities of practice. 
ISP members (industry and school members) need to also appreciate that the various 
programs they co-develop don’t bias or limit the learning of students to a specific 
community of practice. For instance, where a school and a mining company have a 
partnership, students should be encouraged to view the company as one example of 
the industry, or a portion of the knowledge that is available within the broader 
industry.  
ISPs that provide effective WIL programs do not develop knowledge and skills 
in isolation. Moreover, students involved in M&E ISPs participate in activities that 
are part of a broader system (community of practice) in which activities have 
meaning. Furthermore, these communities of practice determine the curriculum for 
newcomers (school students). As a newcomer observes practices, they absorb and are 
being absorbed into that community. The way that people relate in a M&E company, 
in part, defines who they are relationally in that context. Therefore, learning within a 
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M&E company also suggests a change in identity to enable full participation 
(Bronfenbrenner, 1979; Lave & Wenger, 1991). 
2.3.2 Benefits of WIL programs for ISPs 
Across the literature there is a range of benefits associated with WIL programs 
(Blair, Milea; 2004; Drysdale et al. 2007; Lampe & Rothman, 2004; Metzger; 2004; 
Pratt & Cochran Pratt, 2004). Hutchinson et al., (2001) found that a key benefit of 
WIL programs for students is to determine “preliminary career choices and reality 
check their choices, and to understand the careers in a chosen field” (p. 81). In this 
study, it was important to establish whether or not the M&E ISP programs were able 
to supply students with learning experiences that enable such career decisions 
(Watters, Hay, Pillay & Dempster, 2013). Commonly reported among the benefits of 
WIL programs are the development of student responsibility, maturity, initiative and 
professionalism (Lampe & Rothman, 2004; Pratt & Cochran Pratt, 2004). Adopting 
WIL programs in the transition from high school to post-secondary education were 
reported within a statistical analysis of a longitudinal survey data of Canadian youths 
aged 18-20 (Drysdale et al., 2007). Logistic regression analyses were conducted to 
verify the relationships between students who participated in WIL (dependent 
variable) and other variables such as high school grades and career training. The 
results indicated that university students who participated in WIL programs during 
high school achieved higher academic grades in high school than students who did 
not. They were also less likely to display truancy, have more positive relationships 
with teachers, and more likely to connect curriculum with real-world experiences. 
Similar results have been found in the UK where a positive association was identified 
for students who participated in “two or more employer contacts” - work experience 
type programs (Percy & Mann, p. 218).  
Blair and Milea (2004) quantified the benefits of WIL programs for university 
graduates, reporting that, “among all graduates, students who participated in WIL 
programs graduated with higher GPAs, 0.12 points higher, and higher starting 
salaries, $6,302 higher” (p. 68). The research methodology was based on two 
Mississippi university exit surveys, where 5506 WIL and non-WIL students were 
statistically compared. Employers surveyed on the benefits of WIL programs 
identified the following: students were provided with a greater job network; students 
gained relevant work references; students gained skills and confidence, including 
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skills in marketing themselves and, employers reported that students who 
participated in WIL were less likely to cease employment (Metzger, 2004). 
2.3.3 Work-Integrated Learning implications 
As stated previously, some ISPs in Australia are problematic due to a lack of 
access to technical and industry related knowledge and skill (Ball, 2009). Despite the 
benefits of WIL outlined in the above discussion, some Australian schools are 
“questioning where the ‘hands on’ practical assistance is to set up work placements,” 
and are therefore sceptical about the “veracity of reported outcomes” 
(Dandolopartners, 2012. p. 134). Thus, suggesting a need to investigate how ISP 
government policy is being operationalised for students at the micro level. Some of 
the indicators of WIL programs evidenced will include work experience, industry 
contextualised curriculum and various practice activities that provide direct industry 
exposure (Duguid, 2008; Lave 2008). 
2.3.4 Summary 
This Section discussed literature that has contributed to the third and final 
element of this study’s conceptual framework (see Figure 2.6). That is, learning 
theory and literature that supports the outputs of ISPs. The whole framework presents 
a comprehensive approach to understanding ISPs by dynamically combining the 
three key elements. Discussion and argument on literature relating to the 
framework’s third element has provided a basis for understanding program elements 
necessary for quality ISP initiatives for students. Vocational training and school 
work experience programs are based on the premise that teaching is best done in 
applied contexts. However, recommendations from the literature on situated learning 
are not always applied to programs designed by ISPs stakeholders. Problems 
associated with designing and accessing quality industry experience can be addressed 
as ISPs incorporate the learnings from the literature. It is for this reason that this third 
element is a necessary component of the conceptual framework. 
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Figure 2.6. Conceptual framework. 
 
2.4 SUMMARY OF THE LITERATURE REVIEW AND IMPLICATIONS 
Chapter 2 presented literature that theoretically conceptualises ISPs as part of 
an overall ecological system structure; operationalises ISPs through relevant 
partnership concepts and principles; and situates ISP outputs in relevant learning 
theory. The research questions are explicitly derived from existing theories and 
principles and synthesised literature relevant to ISPs. Appendix I demonstrates how 
each research question is aligned to relevant literature, which has been conceptually 
captured in the Figure 2.6.  
For example, question one,  
1. What is the nature of industry-school partnerships in the minerals and 
energy sector in Queensland?” was formulated from the System Structure 
within the framework.  
Similarly, question two,  
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2. How are ecological principles operationalised throughout the minerals and 
energy industry-school partnership system?” was developed from element 
two of the framework.  
Finally, question three, 
3. How is innovation operationalised in the minerals and energy industry-
school partnership?” covers the third element of this study’s theoretical 
framework.  
This study’s literature review has identified a clear gap in the available 
scholarly literature and has argued strongly why this research is needed. The research 
aims are innovative, in that they seek to realise outcomes that focus on both 
theoretical and practice dimensions. The rationale for the proposed theoretical 
framework is that (to the knowledge of the researcher) there is not currently available 
a clear systems framework for partnerships between schools and industries. 
Moreover, concepts and detailed arguments posed within the framework are rarely 
presented cohesively in the available literature. Appendix I provides an overview of 
the major themes identified in the literature review. These themes are aligned to each 
research question, which provide this study with parameters for interview questions 
and data collection methods proposed in Chapter 3. 
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Chapter 3: Research Design 
Chapter 2 provided the theoretical framework to address the three research 
questions for this study. Chapter 3 has two purposes. First, an argument for the 
methodology will be posited, which is congruent with the theoretical framework. 
Second, a detailed description of the methods and justification for the methods will 
be presented. Section 3.1 overviews the methodological approach to the study, 
including why the qualitative approach is appropriate and how the researcher intends 
to work within these boundaries. Section 3.2 identifies case study as the chosen 
research design and explains how this will apply to this study. Section 3.3 details the 
participants involved and how they were selected. Section 3.4 identifies the data 
sources and the strategies used for collection. Section 3.5 provides a detailed 
discussion on how this study’s data were analysed. Section 3.6 discusses how rigour 
was applied to the study. Section 3.7 outlines how ethical issues were managed and 
finally Section 3.8 discusses the limitations of this study.  
3.1 METHODOLOGY AND RESEARCH DESIGN 
3.1.1 Overview 
The general goal of educational research is to gain useful information that can 
inform the educative process. More specifically, this study sought to identify theories 
and supporting principles that educators and industry people can use to explain M&E 
ISPs. In order to achieve these objectives, the methodology was positioned against 
the backdrop of the theoretical framework presented in Chapter 2. Moreover, the 
previously established theoretical framework informs various practical elements of 
the methodology. This approach was developed by Layder (1998), termed adaptive 
theory, where “prior theoretical concepts and models suggest patterns and order in 
emerging data while being continuously responsive to the order suggested or 
unearthed by the data themselves” (p. 27). The rationale for this approach is that it 
tends to enrich the explanative possibilities as the data are applied to the theory. The 
methodology does not intend to ignore data that are not absorbable within the 
theoretical framework. Rather, the aim is to refine the framework to better explain 
M&E ISPs. 
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3.1.2 Qualitative paradigm 
Qualitative research is the overarching term used to describe inquiry that seeks 
to understand phenomena in the natural state with the least amount of interference as 
possible (Merriam, 1998). This approach to qualitative research is grounded in the 
belief that participants’ perceptions and their sociocultural context are inseparable 
(Ary, Jacobs & Sorensen, 2010); Lapan, Quartaroli & Riemer, 2011). According to 
Merriam (1998), “research focused on discovery, insight, and understanding from the 
perspectives of those being studied offers the greatest promise of making significant 
contributions to the knowledge base and practice of education” (p. 1). For this 
reason, a qualitative inquiry appropriately aids interpretation of the M&E ISP 
phenomenon. Of interest to this study is the collective meaning that people have 
constructed within M&E ISPs. Such meaning is contained within the experiences of 
people, that is, school teachers, principals, industry representatives, QMEA 
representatives and other participants of this study. Specifically, this approach 
captured not just the behaviour of participants, but also a circumspect view of how 
the participants thought and perceived the nature of M&E ISPs (Creswell, 2012).  
According to Ary et al., (2010) qualitative designs are appropriate when a 
researcher wants to gain an overall picture of a phenomenon. This argument aligns 
well with this study, which seeks to understand an overall picture of M&E ISPs from 
an ecological systems perspective. The ecological systems theory is argued to 
support descriptive and explanative inquiry thus strengthening the argument for a 
qualitative approach. In contrast, this study is not interested in the manipulation of 
discrete variables within M&E ISPs as often seen in quantitative experimental design 
studies. Rather, it is based on real-world organisations, with participants in certain 
roles and functions of which the researcher has no control. Therefore, this study 
argues that to answer the research questions an emphasis on text over numbers is 
necessary. 
3.1.3 The qualitative researcher 
An important characteristic of qualitative research is that the researcher is the 
primary instrument for collecting data. In this study this involves the researcher 
being “responsive to the context” (Merriam, 1998 p. 7). Consistent with the 
qualitative paradigm is fieldwork, where the researcher physically visits the real-
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world context to observe, interview and interpret the phenomenon. During fieldwork 
in this study, it is acknowledged that human error and personal bias may impact on 
the data collection and the interpretation process. Section 3.4 within this Chapter did 
in part; ensure rigour in this study’s design, which also helped to address human 
error and issues of personal bias. However, there are a number of additional 
important foundations for undertaking qualitative research (Merriam, 1998).  
First, the qualitative researcher “must have an enormous tolerance for 
ambiguity” (Merriam, 1998. p. 20). In practice, this means that the researcher has 
less structure than those who conduct quantitative research. As Director of a learning 
and development consultancy, the researcher is well familiar with having to create 
structure and processes where they do not exist. This experience over many years has 
taught the researcher the importance of exercising discretion at every step within a 
given project. Second, Merriam (1998) notes the importance of sensitivity or being 
intuitive when analysing data as a necessary trait for qualitative research. The 
researcher has extensive experience in public and private sector relational contexts. 
Moreover, possessing degrees in education and psychology has equipped the 
researcher to intuit the “overt and covert agendas, and the non-verbal behaviour” (p. 
21). For example, the researcher has led training sessions for supervisors in frontline 
management roles in a mining company. Within this training program the researcher 
had to manage the expectations of senior management, which emphasised teamwork 
efficiency to increase production. At the same time the safety and training 
department from the coal mine wanted the researcher to emphasise safety over 
production. Together, these experiences and qualifications strengthened the 
researchers’ capacity to reduce personal bias and ensure that the investigation 
realises the proposed objectives. Finally, aside from being able to deal with 
ambiguity and demonstrate sensitivity, a qualitative researcher must possess good 
communication skills (Merriam, 1998). In qualitative research good communication 
involves acute awareness of not only the explicit, but also the meaning that 
participants imply. The researcher has developed effective communication skills over 
15 years of being an educator, businessman, people manager and by dealing with a 
range of cultures, age groups and professional types. 
Relevant to the context of this study, the researcher also possesses extensive 
experience in the Resources Industry in Australia. In a business capacity the 
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researcher supplies learning and development services to Australian M&E 
companies. Eisner (1976) introduced the relevant notion of educational 
connoisseurship where the researcher possesses capability to “appreciate nuances 
within a set of phenomena” (p. 140). A researcher who is an educational connoisseur 
will be able to “appreciate the unique character of the activities in which students and 
teachers are engaged because experience has been developed over time, the result of 
a sustained, focussed effort at perception” (Barone, 2010, p. 314). Therefore, it is 
argued that the researcher’s experience was an advantage when conducting site visits 
and interviews with M&E ISPs for the following reasons: 
 real-world experience of how M&E companies operate, including their 
organisational structure; 
 intimate understanding of vocational education and training requirements 
in M&E companies; 
 first-hand experience of developing and delivering nationally accredited 
training in M&E companies; 
 extensive experience in undertaking training needs analysis and planning 
to meet skill shortages within M&E companies; and 
 understanding of the current challenges that the Resources Industry is 
facing. 
Positionality in relation to the participants and research setting 
As a researcher with first-hand experience of M&E sites similar to those in this 
study, there is an acknowledgement of potential bias. In order to transparently 
manage the level of subjectivity, the researcher sought to remain at all times 
cognisant of this and adhere to the methodology protocol. Further, to validate the 
researchers’ interpretations of the data, other researchers without experience in the 
M&E sector reviewed the researcher’s analysis of the data. Regarding the issue of 
positionality, the researcher in this study is not what Chavez (2008) describes as a 
“total insider” (p. 475). In this way, performing consulting services to a sector is not 
the same as being a core member of a particular profession or community. 
Nevertheless, previous consulting experience in the M&E sector positions the 
researcher as a “partial insider”, where there is a degree of detachment from the 
participants (Chavez, 2008; p. 475). The researcher’s rationale for defining their role 
as a partial insider is threefold: (a) the researcher had not previously provided 
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consulting services to any of the study’s participants prior to the present study; (b) 
the researcher had not consulted with M&E companies on ISPs; and (c) the 
researcher has not resided in a M&E community. The above rationale strengthens the 
neutrality of the researcher’s position. Finally, the deductive approach to data 
collection in this study arguably strengthens the objectivity of the researcher. Having 
identified a priori codes derived from this studies framework the researcher is able to 
manage positionality being guided by protocols. This is in contrast to implementing 
an inductive approach where the researcher is typically placed subjectively in a 
social context and the perspectives of the participants.   
3.2 CASE STUDY 
This study selected case study as an appropriate methodology to answer the 
three research questions. Yin (2009) states, “case studies are the preferred method 
when: a) “how” or “why” are being posed; b) the investigator has little control over 
events; and c) the focus is on a real-life context” (p. 2). Further, Merriam (1998) 
defines case studies as “an intensive, holistic description and analysis of a single 
instance, phenomenon, or social unit” (p. 27). In this study the three elements of 
Yin’s (2009) rationale are present. First, two of the three research questions begin 
with how. The remaining question is a “what” question. Creswell (2012) argues that 
“what” questions are more appropriate than “Why” questions for qualitative studies 
because they are less likely to infer causal relationships. Ary et al., (2010) are 
supportive of Yin’s (2009) approach, arguing that in case studies the researcher 
attempts to understand why participants behave in a certain way. Second, the 
researcher has no control over the events within this study, which includes a range of 
independent entities: state high schools; M&E companies; state and federal 
governments; and state and national peak industry bodies. Finally, the phenomenon 
is situated in a rich real-life context (Creswell, 2012). 
3.2.1 Defining the case 
Clearly, defining the case under investigation is a critical step in a case study 
research design (Yin, 2009). In fact, Merriam (1998) argued that determining the 
limits of a case study as the single most defining element. The definition of the 
proposed case and units of analysis are derived from the central research question. 
That is, “What is the nature of industry-school partnerships in the minerals and 
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energy sector in Queensland?” The term nature within the research question is 
defined from an ecological systems perspective. Another way of expressing the 
research question is, “what is the ecological system of ISPs between the QMEA and 
State High Schools?” This definition allows the researcher to focus on ISPs as a 
system. Although the first question is broad, the second and third questions are more 
specific, which assisted the researcher to define boundaries.  
Yin (2009) states that, where a single case is representative of typical cases, the 
single case study design is more appropriate than a multiple case design. There are 
commonalities observed in this study, where M&E ISPs are similar to other Gateway 
to Industry School ISPs noted in Chapter 1, such as Aerospace ISPs. In addition to 
the M&E ISP the case is inclusive of two Queensland State High Schools. The two 
schools provided independent data that can be aggregated to form a rich overall 
description. Within a single case study, Yin (2009) also posits that multiple units of 
analysis can be embedded within a case. This study argues in favour of four 
embedded units of analysis within the M&E ISP single case. The units of analysis 
are: interconnection; reciprocity; commitment; and innovation (see Figure 3.1). 
 
Figure 3.1. Single case study with four embedded units of analysis. 
 77 
Chapter 4: Research Design 77 
Delineating the proposed single case study into these four areas provided 
opportunity for in-depth analysis, which in turn informed the nature of M&E ISP, 
how they function and why they function in the ways they do within an overall 
ecological system. The four areas associated with the unit of analysis were discussed 
throughout Chapter 1 (see 1.7) and Chapter 2, and are supported by literature 
relevant to the ISP paradigm. Furthermore, the four units of analysis are directly 
aligned to research questions. Interconnection and reciprocity are identified as 
important ecological concepts within the theoretical framework and are critical to 
understanding horizontal and vertical functions of the M&E ISP across all levels of 
the overall system structure (micro, meso, exo, macro). Interconnection aligns to 
research question one and two (see Table 3.1). These two units of analysis 
(interconnection and reciprocity) are aligned to research questions one and two, 
which focus on ecological components. This study argues that commitment is an 
appropriate unit of analysis because it is an underpinning concept necessary for the 
operationalisation of all ISPs and aligns to research question two. In this study, 
commitment is not defined in a benevolent sense, but is based on the capability of 
partners and stakeholders to deliver on agreed activities.  
Innovation is a relevant unit of analysis, as it will allow for investigation into 
whether the M&E ISPs have been able to realise outputs for the beneficiaries – 
school students. This unit of analysis aligns to the third research question. Defining 
innovation across the literature is complex, as overlap and ambiguity tends to 
promote confusion. The following definition of innovation is based on a sound 
methodology - a literature review and content analysis to extract the key attributes: 
“Innovation is the multi-stage process whereby organisations transform ideas into 
new/improved products, service or processes, in order to advance, compete and 
differentiate themselves successfully in their marketplace” (Baregheh, Rowley, & 
Sambrook, 2009, p. 1334). Acknowledging the foregoing definition of innovation, 
this study defines innovation in the ISP context as, work-integrated learning ideas 
that have been transformed by ISPs, into situated learning activities and outcomes 
that add value for M&E ISP participating school students. Additionally, innovation is 
observed where ISPs demonstrate the capability to adapt when they experience shock 
to the overall system. Together, the four proposed units of analysis provided the 
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researcher with extensive data, however it will also made clear the case boundary, 
guarding against any major shift in the overall scope (Yin, 2009). 
3.2.2 Case study questions 
According to Yin (2009) there are two types of case study questions, referred 
to as Level 1 and Level 2. Level 1 questions are asked of research participants. Level 
2 questions are directed at the researcher to ensure that a structured process for 
investigation is followed. The difference between the two levels is the lines of 
inquiry, that is, one is verbal and the other is mental. In this study, the researcher 
held a mental line of inquiry while asking participants verbal questions. For example, 
a Level 1 question is “In what ways do partnership stakeholders interact with key 
stakeholders external to the partnership? (school leadership, industry leaders)”. The 
Level 2 question that relates to this question is ‘How do the ecological principles of 
interconnection and reciprocity work in the micro-system?’ Yin (2009) recommends 
that interview questions be aligned to an appropriate unit of analysis. In this study the 
interview questions have been aligned to the units of analysis and the research 
questions. A simple coding system for the interview questions is presented in Table 
3.1. All interview questions for this study are presented in Appendix F. 
Table 3.1 
Interview Question Codes 
Unit of analysis Code Research Question Code 
Interconnection U1 What is the nature of (vertical from micro to macro 
and horizontal with each level) in ISPs between the 
QMEA and State High Schools? 
R1 
Reciprocity U2 How are ecological principles operationalised 
throughout the minerals and energy industry-school 
partnership? 
R2 
Commitment U3 How are ecological principles operationalised 
throughout the minerals and energy industry-school 
partnership? 
R2 
Innovation U4 How is innovation operationalised in the minerals 
and energy industry-school partnership? 
R3 
 
As Gillham (2005) recommends, interview questions were trialled with 
colleagues including supervisors prior to using them to collect data in this study. 
During this process there was a range of feedback from academics and industry 
colleagues that required the researcher to make revisions. For example, too many 
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questions to complete in the allotted interview timeframe, unnecessary questions, or 
some questions that were unclear (Silverman, 2009).  
The researcher asked open-ended questions that allowed participants to 
describe their experiences associated with M&E ISPs. Creswell (2012) recommends 
using open-ended questions to promote a response that is consistent with the 
participant’s sociocultural context. He further states that some interviewees can 
present biased information or information that they think the interviewer wants to 
hear. Where this was evident the interviewer was diligent to corroborate the data 
with other interviews and documentation (Ary et al., 2010). 
3.3 PARTICIPANTS 
As this study intends to understand M&E ISPs and not to generalise to other 
populations, a purposive sampling method was employed (Given, 2008). Specific 
individuals were strategically chosen as those who would contribute to the objectives 
of the study.  
Table 3.2 
Research Participants 
 
 
 
 
 
 
 
 
 
 
 
 
System-level Participants Role Number  
 
Micro-system 
level 
School Teacher QSMART, QMEA 
liaison, Head of 
Maths, Head of 
Science 
5 
Careers Officer Place students in 
QMEA programs 
2 
Industry Trainer Deliver M&E 
programs at schools 
2 
 
 
 
Meso-system 
level 
 
School Principal 
 
Program leadership 
 
2 
Industry Apprentice 
Manager 
Interface with 
schools 
1 
QMEA Project Officer 
 
Broker between 
companies & 
schools, supply 
resources 
 
2 
 
 
Exo-system level 
 
QMEA Director 
 
Lead QMEA in Qld 
 
1 
Business Manager Manage QMEA 
project team 
1 
Government – Industry 
Engagement Managers 
Contract QMEA, 
engage with M&E 
industry 
 
2 
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The intention of this study was to identify participants prior to collecting data 
that were able to articulate what is typical about M&E ISPs (Creswell, 2012; Given, 
2008 Merriam, 1998). The purposive sampling strategy is divided into three levels 
(see Table 3.2 and Appendix J for full list with labels). These levels align with the 
system structure from the conceptual framework identified in Figure 2.1. The voice 
of school students was not included in this study because they are not the focus of 
this study. Rather, this study seeks to understand the operationalisation of the M&E 
ISP from the perspective of those who govern and implement the ISP. Thus, the 
participants included in this study were selected because they relate strongly to the 
theoretical framework of this study (Layder, 1998). First, there are micro-system 
M&E ISP stakeholders, including school stakeholders, industry stakeholders, and a 
QMEA project officer. As interviewees they provided first-hand experience of how 
an M&E ISP is operationalised in the micro-system. Interviews probed participants 
for how they understand their interdependency throughout the entire M&E ISP. 
Examples of the types of data that were anticipated to be collected from these 
interviewees included: 
 ISP governance arrangements; 
 ISP internal workings; and 
 ISP outputs. 
The above data from participants linked directly to the units of analysis and to 
this study’s three research questions. For example, data on governance arrangements 
provided the researcher with an understanding of how the unit of analysis reciprocity 
works within ISPs. Moreover, these data helped to answer the research question on 
how interdependence worked internally/horizontally for ISP stakeholders. Finally, 
data on ISP outputs contributed to an understanding of the unit of analysis innovation 
and to answering the associated research question. 
Second, in the meso-system there are important stakeholders that influence the 
operationalisation of the ISP. These interviewees had insights and testimony 
regarding how they see M&E ISP effectiveness, efficiency, equity, and 
sustainability. Further, it was important to gather data on how the interviewees 
interconnect within the overall ISP system and with other stakeholders in the meso-
system. Third, in the exo-system it was essential to interview stakeholders who have 
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a powerful influence on the overall ISP system. Examples of the types of data that 
were anticipated that these interviewees would provide include: 
 Government policy; 
 Funding arrangements; 
 M&E ISP future strategy; and  
 Level of interconnection with lower system levels.   
Similarly, the above types of data contributed strategic level information that 
aligned to the units of analysis and research. For example, these data provided an 
understanding of how government policy influences funding levels for the State 
Education Department and for the QMEA and the impact on the future of the M&E 
ISP. These issues are acutely aligned to the units of analysis and research questions. 
School selection rationale 
The two schools (Black Mountain High and Dragline High) from which the 
participants in Table 3.2 are derived were selected for three primary reasons. Firstly, 
these schools have a high level of engagement with the QMEA compared with some 
of the other QMEA schools. Secondly, both of these schools are located in M&E 
towns where access to M&E workplaces and professionals are readily available. 
Thirdly, at the time of data collection, these two schools were willing to participate 
and were implementing a suite of practical programs and curriculum initiatives (such 
as QSMART) with local M&E companies. All data presented in Chapter four was 
collected from interviews with the participants in Table 3.2 and documents listed in 
Table 3.3. 
3.4 DATA SOURCES 
This study’s data sources included semi-structured interviews and 
documentation. 
3.4.1 Data collection - semi-structured interviews 
The sources of evidence for the case study emanated from semi-structured 
interviews with corroborating support from documentation. Silverman (2009) argues 
that semi-structured interviews are the “most important way of conducting a research 
interview because of its flexibility, balanced by structure, and the quality of the data 
so obtained” (p. 70). Significant benefits associated with conducting semi-structured 
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interviews in five stages include: i) preparation; ii) initial contact; iii) orientation; iv) 
substantive; and v) closure (Silverman 2009). These five phases were employed in 
this study. The preparation phase involved ensuring that interviews were well 
coordinated in advance. In this study this meant informing the M&E ISP participants 
of the time and place for the interview, the researcher’s contact details, the 
approximate length of the interview (60 minutes), and that the interview will be 
recorded. The researcher aimed to conduct efficient interviews that were well 
organised and demonstrated care toward the participants. The initial contact phase 
was primarily an opportunity to build rapport. The researcher’s experience of 
working extensively in the Resources Industry was a basis to relationally connect 
with participants. 
The orientation phase involved the researcher explaining the purpose of the 
interview. The researcher provided a brief overview of the interview and the M&E 
ISP research objectives generally. Practical issues that were explained included: why 
the interview needs to be recorded; issues of confidentiality; and how the list of 
questions will provide a guide for the interview. The substantive phase is the 
empirical focus of the interview where questions and responses occur. During this 
phase the researcher took field notes to capture immediately salient responses or 
insights related to interview (Saldana, 2011). Finally, the closure phase of the 
interview involved summarising what was covered and identified any gaps. 
As noted above, the researcher audio recorded all interviews, subject to the 
approval of participants. This approach ensured that there are accurate records of 
interviews, which were transcribed and analysed post interview (Creswell, 2012). 
Recording equipment was tested prior to being used in interviews.  
3.4.2 Data collection - documentation 
This study utilised a range of key documents that were valuable sources of 
information and assisted the researcher to understand the central phenomenon. 
Documents that are posited as relevant to the three research questions are presented 
in Table 3.3. These documents have been aligned to the system structure detailed in 
this study’s conceptual framework.  
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Table 3.3. 
Documents obtained from Participants and Publically available 
Level School / Government Documents Industry Documents 
Micro-system Memorandum of Understanding 
Agreements (Skills Queensland SQ) 
Proposals 
Governance structures (SQ) 
Budgets (SQ) 
Status reports (SQ) 
Meeting agendas (SQ) 
Meeting minutes (SQ) 
Program resources, curriculum & activity 
content (State High Schools) 
Qualifications (training.gov.au 2013) 
Units of competency 
Student exit data (Education 
Queensland) 
Memorandum of Understanding 
Agreements (QMEA) 
Proposals (QMEA) 
Governance structures (QMEA) 
Budgets (QMEA) 
Status reports (QMEA, 2012) 
Meeting agendas (QMEA) 
Meeting minutes (QMEA) 
Program resources, curriculum & 
activity content (QMEA, 2012; 
Companies) 
Qualifications (training.gov.au, 2013) 
Units of competency (training.gov.au, 
2013) 
Meso-system Same as micro-system Same as micro-system 
Exo-system Contracts (SQ) 
Reports (SQ) 
Policy documents (SQ) 
Budgets (SQ) 
Strategic plans (SQ) 
Status reports (SQ) 
 
Contracts (QMEA) 
Reports (QMEA; QRC) 
Budgets (QMEA; QRC) 
Strategic plans (QMEA; QRC) 
Status reports (QMEA; QRC) 
Meeting agendas (QMEA) 
Meeting minutes (QMEA) 
 
Analysing this extensive list of documents provided evidence of 
interconnection, influence, and dependency within each level of the overall M&E 
ISP system. Memorandums of understanding (MOU) and agreements illuminated the 
objectives, shared vision, levels of trust and commitment, governance structures, and 
beneficiaries of M&E ISPs. Lower level documentation such as status reports and 
meeting minutes clarified how M&E ISPs are operationalised on a daily basis.  
During the writing of Chapter 1 and 2, the review considered all documents 
that are publically available relating to M&E ISPs. This process also helped the 
researcher to form research questions, uncover valuable data, and to piece together 
the complex landscape that is ISPs in Australia (See Appendix A). Of particular 
interest to the researcher were documents that are not publically available through 
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libraries and websites, such as MOUs, budgets, meeting minutes, and industry 
contextualised curriculum. The public documents tended to address macro and exo 
level relationships, whereas school and company internal documents better aligned to 
meso and micro level relationships. The relevant curators of these documents 
willingly gave permission for inclusion of these documents in the research. 
It was also important to determine the authenticity of the additional documents 
identified for this study (Merriam, 1998). Yin (2009) also warns that documents are 
not always accurate and that they are potentially biased. Therefore, documents in this 
study were used in a manner that corroborates evidence from the semi-structured 
interviews. Where there was a contradiction between two data sources the line of 
inquiry was investigated further. Yin (2009) recommends that the researcher take 
care when making inferences based on documents, “because the inferences could 
later turn out to be false leads” (p. 103).  
The key questions that Merriam (1998) suggests that a researcher asks when 
considering the authenticity of documents includes: 
 What is the history of the document? 
 What guarantee is there that it is what it pretends to be? 
 Is the document complete, as originally constructed? 
 If the document is genuine, under what circumstances and what purposes 
was it produced? (p. 122) 
3.5 ANALYSIS 
3.5.1 General analytic strategy 
Yin (2009) argues that a general analytic strategy “will help you to treat the 
evidence fairly, produce compelling analytic conclusions, and rule out alternative 
interpretations” (p. 130). Similarly, Merriam (1998) delineated strategies that have 
worked, but warns, “that the process is highly intuitive” (p. 156). In addition to the 
critical verbatim records derived from semi-structured interviews, the overall 
strategy for this study included documentation, which was not easily processed by 
computerized tools. For this reason, the researcher did not overly rely on the 
computer-assisted tools, but rather developed an overall analytic strategy.  
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This study used what Yin (2009) terms a theoretical strategy to guide the case 
study analysis. The theoretical framework in this study shaped the data collection 
strategy and guided the analysis (Merriam, 1998). In combination with the theoretical 
approach rival descriptions or explanations of M&E ISPs were examined. As 
anticipated the participants constructed different meanings for understanding M&E 
ISPs. For instance, a dichotomy was observed where one group of stakeholders 
(participants) expressed that M&E ISPs are an opportunity for all stakeholders, while 
others presented a contrasting view. This study actively investigated rival 
explanations. Examples of rival strategies in this study are presented in Table 3.4. 
Table 3.4 
Example Rival Explanations 
Real life rival type Example explanations 
Direct rival 
 
A given school may have applied a strategy other than the M&E ISPs to 
achieve the same results.  
Rival theory Ecological theory may not be the best to describe the results of the research. 
Societal rival Social trends, rather than M&E ISPs may account for the results of the study 
Super rival A force larger than, but including M&E ISPs may more accurately account for 
the results 
Note: Adapted from Yin (2009)  
3.5.2 Specific analytic strategy 
Explanation building 
This study seeks to understand the nature of M&E ISPs, and thereby build an 
explanation of how the case (M&E ISP) is operationalised within the overall system. 
Yin (2009) explains that this is not possible to do a causal way, but rather in terms of 
theory. Ecological theories and partnership principles discussed in Chapter 2 were 
thoroughly investigated to determine if there is an empirically based pattern that 
coincides with the findings of this study (Saldana, 2011). The explanation building 
process was iterative because the theories and principles presented in the theoretical 
framework were incomplete. Therefore, as the findings of the study were analysed 
the theoretical position of this study was refined (Yin, 2009). As the theoretical 
position was refined, the rival explanations outlined in Table 3.4 were considered 
along with others identified during the collection of data.  
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To ensure that this study’s analysis was of a high quality, Yin’s (2009) four 
principles were applied as the explanations were built. These principles include: a) 
analysis of all the evidence; b) analysis of all major rival explanations; c) analysis of 
the most significant aspect of the case study’s findings; and d) the researcher drawing 
on his expertise in relation to the case study. Although the researcher of this study is 
inexperienced, the case study protocol in this Chapter helped guide this process. 
Moreover, supervisors who are experienced in conducting case studies also mentored 
the researcher.  
To illustrate how Yin’s four principles were applied the following scenario is 
posed as it relates to this study’s theoretical framework (see Figure 2.6). Following 
an analysis of all data collected there may be data that are not adequately explained 
by the theoretical framework. Where such data were identified consideration of rival 
explanations were investigated. For example, where significant data relating to 
innovative operational practices are not adequately captured within the existing 
framework rival theories were considered. The existing framework captures some 
elements of innovation relating to adaption under the current operational principle 
termed sustainability. The most significant aspects of data relating to innovation will 
be further analysed in detail by the researcher. Finally, the researcher conducted 
discussions and feedback sessions with this study’s research supervisors and at 
project team meetings to confirm the analysis. 
Interview data analysis 
The conversion of significant data resulting from this study’s interviews, into 
verbatim records that can be analysed, required a well-organised process. Creswell 
(2012) advocates a step-by-step process, which consists of: a) preparing and 
organising data; b) exploring and coding the data; and c) using codes to develop 
themes. This study accurately applied these steps when analysing interview data. 
Preparation and organisation of data 
There was a large amount of data gathered during the M&E ISP interviews. 
Therefore, in preparation for analysis, all data were organised into electronic folders 
(Saldana, 2011). Based on Creswell’s (2012) approximations it is anticipated that a 
60-minute interview may produce a 40-page transcription. The interviews were 
indexed by type, according to location, participant, and date. The conversion of all 17 
interviews from audio to text took around 60 hours. As recommended by Ary et al., 
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(2010) transcriptions were typed exactly to avoid bias of interpretation. The format 
for the transcription documents include a 50mm margin for making notes and 
sufficient space between questions and answers to identify the speaker. 
In total there were approximately 600 transcribed pages to analyse. Hence, this 
study used a computer program (NVivo) to help facilitate the data analysis. A 
qualitative computer program is a tool to store, organise, and code the data in 
preparation for analysis (Gillham, 2005). NVivo program functionality includes: 
indexing processes; coding and searching. Actual analysis and theorising were 
undertaken by the researcher.  
Exploring and coding the data 
To explore and code the data, this study adapted Creswell’s (2012) coding 
model to guide the process (see Figure 3.2). Following the preparation and 
organisation of the data, Creswell (2012) recommends that an initial exploration of 
the data be undertaken. This first involved reading the transcripts multiple times to 
acquire an overall sense of the data set (Gillham, 2005). The researcher printed the 
transcripts and made notes in the margins of the documents where initial salient ideas 
or concepts were identified into segments (Saldana, 2011). The next step involved 
preliminary coding where the researcher assigned codes that are “understandable 
without additional meaning” (Ary et al., 2010, p. 492). Examples of some of the 
preliminary codes for this study is, shared vision and governance. Preliminary codes 
were also aligned to the units of analysis and to the three research questions. After 
the preliminary coding is completed, a process of grouping similar codes and 
removing surplus codes was completed. Additional codes were also developed when 
the researcher analysed the data set. These additional codes are called inductive 
codes because the researcher develops them as the data are analysed (Johnson & 
Christensen, 2012). During this phase the overall number of codes was reduced to 
approximately 20 codes. Gillham (2005) argues that “whatever form the analysis 
takes, a process of data reduction is involved: extracting the essence” (p. 127). 
Critical to the validity of the reduction process is retaining the meaning of what the 
interviewees intended. Finally, the list of codes was condensed into seven key 
themes. 
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Figure 3.2. Coding process (adapted from Creswell, 2012). 
In this study the researcher developed a priori codes (Johnson & Christensen, 
2012) defined as, “codes that were already developed before examining the data” (p. 
525). A priori codes are appropriate when the researcher is attempting to map the 
codes to the research questions and the supporting theoretical framework. The 
researcher’s rationale for this was primarily of a practical nature, in that codes linked 
to pre-established theory will better organise the data and allow for pertinent 
theoretical thinking as the data are collected (Layder, 1998). Further, a priori codes 
were useful in this study because they acted as a master list of codes. This does not 
mean that the researcher was not open to developing new codes that didn’t relate to 
the theoretical framework. Aligning a priori codes to the theoretical framework also 
assisted the researcher to make meaningful journalistic notes on the relationship 
between theory and practice as the data were analysed. Table 3.5 displays a list of a 
priori codes for this study that are all aligned to the theoretical framework and to the 
three research questions.  
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Table 3.5 
A Priori Codes 
Descriptor Code Unit of 
Analysis 
RQ Descriptor Code Unit of 
Analysis 
RQ 
Shared vision SV 1,2,3 1 Risk management RM 4 3 
Objectives OBJ 1-2 1-2 Commitment CT 3 2 
Roles  RO 1-2 1-2 Interconnection INT 1 1-3 
Agreements AG 1, 3,4 1-2 Reciprocity REC 2 2 
Governance 
model 
GM 1,2,3,4 1-2 Innovation INV 4 3 
Beneficiaries BEN 3 1-2 Shock SH 4 3 
Resource 
allocation 
RA 3 1-2 Adaption ADP 4 3 
Situated 
learning 
SL 4 3 Work-integrated 
learning 
WIL 4 3 
Legitimate 
peripheral 
participation 
LPP 4 3 
Efficiency EFI 1,3,4 1-2 Equity EQ 3 1-2 
Sustainability SUS 1,4 3 Micro-system MIC 1,2,3,4 1-2 
Meso-system MES 1,2,3,4 1-2 Exo-system EXO 1,2,3,4 1-2 
Macro-system MAC 1,2,3,4 1-2 Problems PRO 1,2,3,4 3 
 
The four headings in Table 3.5, that is, the descriptors, codes, unit of analysis 
and the research questions explicitly link to form the major themes of the study. 
Descriptors originate from existing literature and were discussed in detail in Chapter 
2, (see the descriptor entitled Shared Vision in Section 2.2.17). The rationale for 
nominating Shared Vision as a descriptor was that it is consistently identified as an 
important concept across ISP literature (Ball, 2009; Kilpatrick et al., 2002). 
Descriptors are also embedded within the elements of the conceptual framework, 
such as the principle of effectiveness (see Figure 2.6), where Shared Vision is noted 
as an aspect of ISP effectiveness in the literature (Pillay et al., 2013). Codes in Table 
3.5 are simply a shorthand version of the descriptor. The descriptors/codes are linked 
with interview and documentary data presented on Shared Vision in Chapter 4 (see 
Section 4.4.2 on Industry perspectives on agreements). This section within Chapter 4 
presents findings explicitly linked to the unit of analysis, Commitment. Findings 
associated with multiple Commitment sub-themes are ultimately collapsed to form 
the second, third and fourth major themes of this study (see Table 4.5). Finally, to 
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illustrate the finish of the process, a Shared Vision is explicitly linked to this study’s 
third major theme and to research question one and two (see Table 4.8). 
An example interview transcript to explain how the proposed a priori codes 
were used in M&E ISP interviews is presented in Table 3.6. 
Table 3.6 
A Priori Code Interview Example 
Code Description Transcript 
  Interviewer: Is there any formal agreement or MOU with 
the partners? 
AG 
OBJ 
 
 
RO 
 
 
INT 
Agreements 
Objectives 
 
 
Roles 
 
 
Interconnection 
Interviewee: Well, there isn’t a formal agreement, 
although that was the intention when the partnership 
started. I would prefer if we had something formal so we 
could document our expectations. Sometimes I feel like 
there is a bit of confusion between the partners and none 
of us are clear about where we are heading. Mostly it 
works okay because we do take minutes when we have 
meetings and the QMEA project officer is really good at 
distributing the minutes. 
  Interviewer: Can you tell me more about your 
expectations that you thought should be included into a 
formal agreement?  
RO 
 
SUS 
 
RM 
 
Roles 
 
Sustainability 
 
Risk management 
Interviewee: Mainly it’s the high level stuff, like the 
objectives and the roles and responsibilities. Even how we 
operate as a partnership so that when we have various 
people move on, we have something in place so the 
partnership can keep going. I’ve seen these types of 
arrangements fall flat and usually we get left carrying the 
can. 
 
Developing themes 
This study posits a theoretical approach to thematic analysis, which Braun and 
Clarke (2006) describe as a top down method. Berg (2009) also highlights this 
approach where he notes that theory often comes prior to data collection in case 
study research. In practice, this means that the themes will primarily come from this 
study’s theoretical framework. Further, Berg (2009) states that developing the 
theoretical framework prior to data collection enables the researcher to generalise to 
other cases. Braun and Clarke (2006) distinguish a theme as “something important 
about the data in relation to the research question, and represents some level of 
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patterned response or meaning within the data set” (p. 82). Hence, a theme is not 
always based on prevalence within the data, but also on its relevance to answering 
the research questions. A non-exhaustive list of potential themes aligned to this 
study’s theoretical framework is presented in Table 3.7. 
Table 3.7 
Potential Key Themes and accompanying Codes 
Theme Codes 
Interconnection between partners is observed 
throughout the M&E ISP 
INT, GM, 
Two-way influence occurs between M&E company 
representatives and QMEA project officers 
INF, RO 
Commitment between all partners in the M&E ISP is 
evident in formal agreements 
TR, RA 
The M&E ISP innovates its model of operation when 
shock is experienced 
INV, ADP, SH 
The M&E ISP manages risk to ensure that benefits are 
distributed equitably throughout 
RM, BEN, EQ 
The M&E ISP operates as an interdependent system 
horizontally and vertically throughout 
MIC, MES, EXO, 
MAC, INT, REC 
For school students the M&E ISP enacts work-
integrated learning 
WIL, SL, LPP 
 
An example of how a theme from the data set links to the theoretical 
framework is where interviewees consistently comment on, Resource Allocation (a 
priori code, RA). Resource allocation clearly aligns with the theoretical framework’s 
partnership principle termed, equity, where equitable ISPs allocate resources to the 
beneficiaries. In this example, equity could come under a final theme of 
commitment. Commitment is an appropriate umbrella term for the theme because the 
equitable distribution of resources is an indicator of commitment within ISPs (Pillay 
et al., 2013).  
In this instance, the theme is derived from two levels of the data. First, the 
researcher may have identified commitment as an explicit theme from the exact 
responses of interviewees. Second, is where the researcher identified commitment as 
an interpretative theme inclusive of “underlying ideas, assumptions and 
conceptualizations” (Braun & Clarke, 2006, p. 84). Regardless of the level, the key 
themes are ones that interviewees consistently identify across the data set. 
Additionally, there are themes that are unique but align to the theoretical framework 
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or research questions. Creswell (2012) argues that a qualitative report based on a few 
key themes is more informative than one that attempts to cover many themes. Where 
themes arose that were not previously identified within the theoretical framework 
they were not disregarded. Rather, as presented in Table 3.4 this study actively 
investigated rival explanations.  
Creswell (2012) notes that some qualitative researchers are not sufficiently 
rigorous when analysing the themes of a data set. He argues that the analysis should 
be layered into basic and sophisticated themes. In this study the layering of themes 
involved determining which themes are sub-themes and major (see Table 3.8). 
Clarifying the themes in this way assisted the researcher to identify which themes are 
a sub-set of major themes. 
Table 3.8 
Example of Layering Themes 
Systems (Major theme) Layer 3 
Micro-system 
(Sub-theme) 
Meso-system 
(Sub-theme) 
Exo-system 
(Sub-theme) 
Macro-system 
(Sub-theme) 
Layer 2 
 Interview 
transcriptions 
Raw data 
 Documents 
(Raw data) 
Layer 1 
 
Johnson and Christensen (2012) use a similar approach to understand themes 
found in qualitative data, termed hierarchical category systems. The building blocks 
of a hierarchical category system are: a) segments of meaningful text; b) coding the 
segments; and c) labelling the coded segments with a category name. Johnson and 
Christensen (2012), take the layering concept further by identifying the relationships 
among categories, which can ultimately be crafted into a typology. According to 
Layder (1998) “developing typologies alongside data analysis is a very useful means 
by which the theoretical imagination is fired during the research process itself” (p. 
73). Relevant to this study, Layder (1998) argues that system typologies assist the 
researcher to identify relationships between the various elements, behaviours, and 
activities. For example, a relationship among categories can be expressed as a 
rationale where, X is a reason for Y. In M&E ISPs equitable distribution of resources 
is a rationale for developing a formal agreement among partners. Another example is 
where X is a way to do Y, as in a lead Organisation (brokering) is a way to do 
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governance within ISPs. These relationships among the themes can be tied back to 
the research questions and the theoretical framework.  
A useful way to present thematic relationships found in the data set is to 
construct a diagrammatical representation. This study is not seeking to identify 
causal relationships among variables in the way that quantitative studies do 
(Creswell, 2012). However, in a broader sense qualitative research does seek to 
investigate the relationships among themes, which can be represented in what is 
called a network diagram. In this study there were a range of thematic relationships 
identified. For instance, in any ecological system there is a relationship between risk 
and adaption. In M&E ISPs the data set revealed that when the M&E ISP 
experiences risk (e.g. reduced government funding) there is a resultant need for 
adaption. In practice, adaption might mean identifying alternate funding sources that 
ensure the long-term sustainability of the ISP. This example also illustrates how the 
theoretical framework has influenced the relationship between themes, as each of the 
elements is derived from the framework. Figure 3.3. presents a flowchart diagram to 
explain the thematic relationship. 
 
 
Figure 3.3. Example thematic analysis flowchart. 
3.5.3 Document data analysis 
The documentation associated with this study was used to support and 
corroborate evidence emanating from the semi-structured interviews (Yin, 2009). 
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Therefore, the extensive thematic analysis employed in interviews was also applied 
to the same degree for documentation. A simplified adaption of Creswell’s (2012) 
above process was nevertheless implemented. This included: a) the preparation and 
organisation of the documents; b) exploring the data; and iii) identifying themes that 
corroborate with the interview data.  
In preparation for analysis all documents were organised into electronic and 
hardcopy folders and stored (Saldana, 2011). In total 60 documents were assessed as 
highly relevant to the research questions. Documents were divided into five areas 
including: industry reports (18); curriculum documents (10); government policy 
documents (14); government reports (13) and; Gateway school reports (5). Where 
possible documents were saved in NVivo and labelled so that they are accessible. For 
example, a QMEA annual report will be labelled QAR. A master list of coded 
documents with their codes was kept separately. The master list was further 
categorised according to their source as it relates to the needs for this study. Example 
categories include: industry; school; and government.   
Following the preparation and organisation of the data, each of the documents 
were read to acquire an overall sense of the data set (Gillham, 2005). The researcher 
printed the documents and made notes in the margins where they potentially 
corroborated with the thematic maps identified in the interview data (Saldana, 2011). 
Where documents were identified as relevant to certain themes they were further 
organised and labelled so that pertinent extracts were retrievable. A process of 
reducing down the master document list to only include those that precisely 
corroborate with the interview data’s thematic maps was undertaken. Finally, after 
analysing all documentation the thematic maps were refined and completed. 
3.5.4 Ensuring rigour in the design 
Throughout the implementation of this study rigour was applied as qualitative 
research is often accused of lacking such standards (Yin, 2009). Unlike quantitative 
research, qualitative methods are bound by the values of the researcher. This may be 
evident in the way that findings are interpreted and used to explain phenomenon (Ary 
et al., 2010). The researcher acknowledges that within this study there are personal 
values and biases. However, certain standards were employed to ensure commitment 
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worthiness and integrity of the findings. These standards included: credibility; 
transferability; dependability; and confirmability.  
Credibility  
Ary et al., (2010) present five methods to increase credibility of evidence, 
include: a) evidence based on structural corroboration; b) evidence based on 
consensus; c) evidence based on referential or interpretive adequacy; d) evidence 
based on theoretical adequacy; and e) evidence based on control of bias.  First, to 
accurately interpret evidence, this study employed multiple data sources in an effort 
to converge on key patterns and themes. Triangulating the data by combining the use 
of semi-structured interviews and document analysis of public and private records 
associated with Gateway to Industry Schools Program was undertaken. This 
approach strengthened the findings ensuring that multiple data sources reflect 
consistent themes. Where contradictions were evident across multiple data sources 
the researcher questioned the quality of data and sought alterative explanation.  
Second, credibility of evidence in this study was strengthened through 
consensus, as peers reviewed and agreed on themes (McGinn, 2010). To clarify this 
process, the researcher undertook primary analysis responsibilities but then verified 
interpretations of data for accuracy with ARC project team academics and 
supervisors. The academics and supervisors were also provided with the raw data to 
verify the interpretations. Following this, a number of meetings were conducted to 
address problems in interpreting or researcher bias.  
Third, this study accurately portrayed the views of participants through 
referential or interpretive adequacy. In practice, where possible, the researcher 
recorded interviews, providing rich descriptive verbatim data that were quoted 
directly. Further, at the conclusion of interviews the researcher sought feedback from 
participants as to the accuracy of the researcher’s interpretations. Fourth, this study 
was strengthened in credibility of evidence by using theory triangulation to explain 
the phenomenon. As discussed in Chapter 2, this study has argued that ecological, 
partnership principles, situated learning and work-integrated theories are a lens to 
understanding ISPs. These theories provided the researcher with established ways to 
infer, understand and present findings with integrity (Ary et al., 2010).  
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Transferability 
Yin (2009) points out that limitations associated with external validity are an 
issue for case studies, particularly single case designs. This study does not seek to 
generalise findings beyond the bounded case in similar ways to quantitative research. 
Rather, as Yin (2009) contests, the findings of case studies are analytically 
generalisable to theories, such as the ecological theory and systems theory adopted in 
this study. The goal of this research is to generate rich and detailed descriptions of 
the M&E ISP system so that other interested parties can make comparisons about 
transferability to other contexts (Jensen, 2008). This study argues that findings will 
be generalisable to other Gateway to Industry School ISPs because of contextual 
similarities. Moreover, there are many other ISP arrangements within Australia and 
internationally that are constructed in similar ways. Nevertheless, the researcher of 
this study is aware that there are peculiarities that do not extend to other ISPs. For 
instance, not all ISPs in the Gateway industry school programs partner with 
multinational companies as they do in M&E ISPs. 
Dependability 
In qualitative studies, dependability is defined as “the extent to which variation 
can be tracked or explained” (Ary et al., 2010, p. 509) and replicated. This study 
acknowledges that there is typically variation when researchers seek to replicate case 
study methodologies. However, the intention is to reduce variation by employing 
certain strategies, including: precise procedures, auditable documentation; consistent 
coding agreement; and corroboration and consistency. Within this study, application 
of these strategies increases dependability of the findings (Yin, 2009). Clearly 
documented case study records allowed for systematic audit and repeatable processes 
in other case studies. Examples of documented records include field notes and 
procedures and alignment with case study questions (Jensen, 2008).  
This study was conducted in multiple locations, following strict protocol to 
ensure consistency in data collection, which in turn added rigour to the findings. For 
example, interviews were conducted with local M&E ISP stakeholders as well as 
QMEA stakeholders from the head office. Consistency between these two M&E ISP 
stakeholders will strengthen the dependability of this study. Moreover, interrator-
coding agreement will also increase dependability. Two of the researchers 
investigating the broader Gateway to Industry School ISP research project have 
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supported this study by developing a consistent coding approach. Finally, the 
dependability of this study was increased as the triangulation of multiple data sources 
resulted in similar findings. 
 Confirmability 
According to Jensen (2008), confirmability “can be expressed as the degree to 
which the results of the study are based on the research purpose and not altered due 
to researcher bias” (p. 113). However, confirmability also ensures that this study’s 
findings are based on the researcher’s interpretations of the participant’s 
constructions and not something similar that has been imported and adapted. Despite 
this, the researcher acknowledges personal influence on this study. For this reason 
the strategies outlined above has ensured that there is sufficient transparency and 
rigour during the study. 
3.6 ETHICS 
This research was approved under an overarching Australian Research Council 
(ARC) research project entitled, “Industry-School Partnerships: A strategy to 
enhance education and training opportunities” (Institutional Ethics Committee 
Approval Number 1000001335).  
Ethical dilemmas are likely to emerge during the collection of data and when 
the findings of studies are disseminated (Merriam, 1998). Therefore, the treatment of 
this study’s participants is of the utmost concern, despite “ethical issues in 
educational research being subtle but, nonetheless, important” (Johnson & 
Christensen, 2012, p. 104). This study did not experience any major ethical risks. 
This was unsurprising as the ethical clearance for this research was previously 
approved under an overarching Australian Research Council project entitled, 
“Industry-School Partnerships: A strategy to enhance education and training 
opportunities”.  Queensland University of Technology’s Human Research Ethics 
Committee approved this research following an application for review of low risk 
research involving human participants (See Appendix E). This study is an Australian 
Post-graduate Award supported study under the purview of the above ARC project. 
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3.6.1 Managing the risk 
This study’s research is considered low risk based on QUT ethics guidelines 
because the approach and study design adheres to the National Statement on Ethical 
Conduct in Human Research values of merit and integrity, justice, beneficence, and 
respect. Data collection methods included document analysis and interviews with 
industry heads of department, senior government staff, and school principals and 
teachers. The interview questions inquired about the formation and structure of the 
partnerships, and are not sensitive or controversial. Following appropriate ethical 
protocols means there is little likelihood of harm or discomfort that can occur to 
participants.  
The decision to participate in the research was voluntary, and every effort was 
made to limit the interview questions in order to minimise time spent and 
inconvenience for participants. All research participants signed consent forms. 
Management of risk was considered also in terms of confidentiality of participants, 
with names replaced with pseudonyms and/or codes. There were no risks apart from 
normal attendance at school and participation in class activities on the part of 
principals and teachers. To clarify, this research did not involve school students as 
participants. There were no risks to other adult participants apart from attendance at 
work. Should an issue arise after the study, it will be managed by diligent adherence 
to the protocols of the 2007 NHMRC National Statement on Ethical Conduct in 
Human Research. The researcher has also spent time reading QUTs D/2.6 Code of 
Conduct for Research and D6.1 University Research Ethics. 
3.6.2 Protecting confidentiality 
Because some of the positions of participants may be re-identifiable, in order to 
guarantee confidentiality the following measures were undertaken. The issue of 
confidentiality was discussed and procedures used to minimise the risk of distress or 
harm arising from this. Examples include member checking of data and sharing of 
reporting that represents the participant. Industry partners will view all publications 
before they are released publicly.  
As stated by Yin (2009), “the study of contemporary phenomenon in its real-
life context obligates you to important ethical practices” (p. 73). The approach 
outlined above has demonstrated how such ethical practices were and will continue 
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to be applied in this study. Despite this, there remain some issues associated with the 
case study’s design that are potential limitations. 
3.7 CONCLUSION 
This Chapter has detailed the methodology for this study, where the researcher 
precisely adhered to the procedures herein to achieve the aims of this study. That is, a 
precise understanding of the nature of the M&E ISP in Queensland. The empirical 
findings of this study were based on semi-structured interviews and supporting 
documentation to provide understanding of how relevant theories and principles are 
operationalised in ISPs. The tested theoretical framework for understanding ISPs will 
also be applicable to Gateway to Industry Schools generally. Further it is hoped that 
some elements of this study may be useful to interstate schools and possibly in 
overseas jurisdictions, given the expansion of ISPs globally. 
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Chapter 4: Results 
4.1 INTRODUCTION 
The first Chapter of this thesis introduced the research problem and the three 
research questions within an international and Australian context, and argued 
specifically why they are problematic. In Chapter 2 the research problem was 
expanded and the key issues were explored to gain a better overall understanding. To 
investigate the three research questions, ecological theory and principles for 
operationalising ISPs were conceptualised. This effort culminated in a theoretical 
framework to understand ISPs (Chapter 2), supported by literature and a lens for the 
remainder of the study. This Chapter details the findings of the study. Section 4.1 and 
4.2 reminds the reader of the study’s methodology and theoretical approach so that 
the presented findings are clearly understood in relation to the overall study. The 
findings are signposted under the four units of analysis (interconnection, reciprocity, 
commitment, innovation), which were discussed in Chapter 3. Section 4.3 identifies 
the findings that explain how stakeholders interconnect and display reciprocity 
within the overall system structure. This Section (and the whole of Chapter 4) 
addresses the first research question, “What is the nature of industry-school 
partnerships in the minerals and energy sector in Queensland?” Additionally, 
findings presented in this Section specifically link to question two, “How are 
ecological principles operationalised throughout the minerals and energy industry-
school partnership system?”  
Section 4.4 presents findings on the way that commitment works among 
partners of the M&E ISP, which also endeavours to further address the central 
research question. Section 4.5 describes findings that are evidence of innovation in 
the M&E ISP. Innovation is defined in two ways, that is, in the 
adaptive/sustainability sense when a system is at threat and secondly, in terms of the 
innovative educational outputs of the M&E ISP which create value for beneficiaries 
(Baregheh, Rowley, & Sambrook, 2009). This Section aligns to the question three, 
“How is innovation operationalised in the minerals and energy industry-school 
 101 
Chapter 4: Results 101 
partnership?” Section 4.6 outlines findings that did not clearly align to the priori 
theoretical framework of the study. Finally, Section 4.7 summarises the whole 
Chapter and presents the major conclusions of the study. 
4.2 FINDINGS LINKED TO THE THEORETICAL FRAMEWORK AND 
METHODOLOGY 
By way of reminder, this research adopted a qualitative case study 
methodology to investigate three M&E partners: (a) participating schools; (b) 
industry; and (c) the Queensland Minerals and Energy Academy (lead partner 
organisation, the QMEA) with the aim of determining the nature of the M&E ISP. A 
purposive sampling method was employed where specific individuals were selected 
as participants who had sufficient knowledge of ISPs and therefore could make 
informed contributions. Data were drawn from two sources, namely documents and 
semi-structured interviews conducted on site. The methodology was positioned 
against a priori theoretical concepts and themes argued extensively in Chapter 2 – 
ecological theory, principles for operationalising partnerships and socio-cultural 
theories. Although the researcher established this framework, the researcher 
remained continuously responsive to data that were not absorbable into the above-
mentioned synthesised framework. Thematic analysis of the data collected included 
exploration and coding. As noted in the methodology Chapter, explanations and 
themes were built progressively by aligning a priori codes derived from the 
theoretical framework to the data. Key themes were distinguished as important as 
they related to a patterned response or meaning within the data set. Some themes 
were based on prevalence within the data, while others were interpreted as significant 
from the underlying ideas and perspectives of participants (Braun & Clarke, 2006, 
Johnson & Christensen, 2012; Layder, 1998). 
4.2.1 Initial exploration of the overall dataset 
During the initial exploration of the entire interview dataset, a word frequency 
query was conducted using NVivo software. As noted above, the theoretical 
framework guided the exploration process and the various supporting concepts and 
principles argued in Chapter 2. Therefore, key words associated with a priori themes 
were identified, together with high frequency words that have a minimum number of 
30 occurrences across the entire dataset. It should be noted that word groups with 
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lower word counts are not necessarily of lesser importance, particularly if they are 
considered significant to explain the theoretical aspects. Also to clarify, this word 
query does not intend to ignore the context in which the words are used, however at 
this stage the strategy was used to acquire a general sense across the whole dataset. 
The findings are presented in Table 4.1 with the aim of providing the reader with an 
overview of the types of words used by participants in interviews relevant to the 
study. The words are grouped into categories according to: (a) their relationship to 
each other; (b) alignment with the study’s theoretical framework; and (c) prevalence 
across the entire data. Each word group in Table 4.1 is identified by a bolded word. 
For instance, the word group industry was categorised according to words that 
obviously relate to each other (e.g., industry/s, employers, companies, mining, 
workplace and workforce). The word group interconnection aligns with the 
theoretical framework of the study, specifically the M&E ISP system structure and 
levels. Finally, the word group literacy was identified as a category due to prevalence 
across all interviews.  
Table 4.1 
High Word Group Frequency Results 
Word group Count Word group Count 
Industry/s, employers, companies, 
mining, workplace, workforce  
1768 School, teachers, 
education, curriculum, 
learning 
1976 
 
Pathways, careers, jobs, 
electrician, diesel fitter, engineering 
1051 Literacy, numeracy, 
mathematics 
923 
 
Interconnection, relationships, 
feedback, communities, linkage, 
partnerships 
523 Agreements, contracts, 
planning, organise, 
sustainable 
176 
 
 
Apprenticeships, certificates, 
training organisation, vocational 
739 Cost, funding, finance, 
resources 
209 
 
To adhere to this study’s methodology the high word frequency groups in 
Table 4.1 were subsequently mapped against the four units of analysis detailed in 
Chapter 3 (see Figure 3.1), and is presented in Table 4.2. This was achieved by 
reviewing the context of each word group, which provided clarification on where 
significant words aligned in relation to the units of analysis. To illustrate the 
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approach, one quotation with the word Relationships was assigned under the unit of 
analysis interconnection is provided below: 
we have kids travelling to the mine to see how things happen all the time. 
We've got relatively good working relationships with key people in the 
mine. So when we need to know something I definitely feel that there is 
people I can approach to get more of an insight. (BM-B1) 
As a reminder, the four units of analysis are: (a) interconnection and (b) 
reciprocity which are important ecological concepts within the theoretical 
framework, and are critical to understanding horizontal and vertical functions of the 
M&E ISP across all levels of the overall system structure (see Figure 2.6). Then 
there is  (c) commitment, an underpinning concept for the operationalisation of ISPs, 
based on the capability of partners to deliver on agreed activities; and finally (d) 
innovation, defined as the capacity to adapt and maintain sustainability when the ISP 
is exposed to risks, and also in terms of innovative educational outputs for 
participating school students. 
Table 4.2 begins to further refine the initial exploration across the dataset and 
assign the high frequency words under the four units of analysis. One high frequency 
word group did not align closely to the units of analysis, namely literacy. Specific 
findings on literacy will be addressed later in this Chapter under Section 4.6. 
Table 4.2 
Summary Word Frequency Analysis 
Unit of Analysis 
Interconnection 
Word Group 
Reciprocity Word 
Group 
Commitment Word 
Group 
Innovation Word 
Group 
interconnection, 
relationships, 
feedback, 
communities, linkage, 
partnerships 
industry, employers, 
companies, workplace, 
workforce, school, 
teachers, pathways, 
careers, jobs, 
electrician, diesel fitter, 
engineering  
agreements, contracts, 
planning, organise, 
cost, funding, finance, 
resources 
education , curriculum, 
learning, 
apprenticeships, 
training, sustainable 
 
For instance, as shown in Table 4.2, a group of words that best represented the 
unit of analysis interconnection was assigned under the unit of analysis, 
interconnection. Specific extracts from the interview data conducted under this word 
group, illuminate the nature of the structural linkages within and between the 
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stakeholders of the entire M&E ISP ecological system, and are selectively presented 
to support the claims made in the findings. This word group explicitly links to 
research question one and two. Under the unit of analysis reciprocity words such as 
employers were assigned as they were found to have two-way influence (reciprocity) 
on the objectives of the overall M&E ISP. Again, this word group aligns to research 
question one and two. In the three extracts below, (from the head of VET at Dragline 
High (DR-H), industry apprentice manager (I-A1), school head of science at Black 
Mountain High (BM-B)) reciprocity is evident in that schools are influenced by 
employers to develop and deliver curriculum based on industry skill requirements. 
Equally schools are influencing employers to provision resources (curriculum 
resources) to schools and to employ students in school based apprenticeships. Such 
reciprocal interaction in these extracts occurred at the micro and meso levels between 
industry and schools. This is illustrated below: 
I would say looking at the workplace now with the actual qualifications that 
we deliver at school it is just complimentary and giving the employers more 
bargaining power (reciprocal influence) (DH-C1) 
We want high standards for our kids (apprentices) and we can help the 
schools achieve that standard. For me it’s a career (pathway). We start 
talking to the kids in year 10, 11 and 12. We employ them as apprentices, 
and we put them into an engineering degree (I-A1). 
They (mining employer) gave us 10-12 activities (to support geology in the 
national science curriculum) that we could implement in the classroom, and 
make it more exciting (BM-B1). 
Other words such as pathways, careers, diesel fitter and electrician were also 
appropriate to assign under reciprocity, though their influence was less direct. These 
words relate to the types of careers that influence the programs and curriculum M&E 
ISP members’ design, which are also evident in the foregoing extracts. Career type 
words also influence the thinking of school students who participate in M&E ISP 
programs. 
The unit of analysis commitment includes words with supporting interview 
extracts that verify whether or not commitment is occurring between partners of the 
M&E ISP. For instance, the word funding is supported by extracts that discuss the 
specific detail of the nature of funding commitments from various partners. This 
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word group aligns to research question two. An extract from a QMEA project officer 
is provided below: 
I know from our perspective we are trying to keep the same service, but with 
less funding, we’re cutting out the nice to have things.  Trying to keep the 
good information and the good networking activities there for the kids. (Q-
B1) 
The above extract together with supporting documents are one method of 
verifying whether partners follow through on agreed objectives and are therefore 
committed to the M&E ISP. Finally, the unit of analysis innovation included words 
where innovation was operationalised as activities where something new, which can 
be conceptual/tangible such as a new curriculum; institutional such as a new policy; 
or a tangible new industry-based workshop training program. This word group aligns 
to research question three. One innovative outcome was the curriculum developed by 
the M&E ISP members. The extract below exemplifies that M&E ISP curriculum 
(QSMART) was developed and integrated within external systems (meso and exo 
level), which this study argues is evidence of innovation. 
The big positive is that the parents like it (QSMART). They like the fact that 
the students are not learning unnecessary stuff. If the kids want to go into a 
trade, there are getting all the science and maths they need plus extra maths. 
The students keep a log book of their industry experience and what their 
doing (in QSMART) and write down what aspects of the course they have 
used (BM-D1). 
A weight of interview content under the word sustainable was found which 
also relates closely to innovation in the sense that partners have needed to innovate to 
remain sustainable. 
Although the foregoing data in Table 4.1 and Table 4.2 are derived from 
NVivo high word frequency searches across all the datasets in the study, they are 
limited to only general exploration level findings. Despite such limitations, these 
initial explorations provide a method for discovering deeper findings as well as 
general familiarisation and immersion within the dataset (Yin, 2009). This 
exploration process assisted the researcher to reduce the overall data and to identify 
the key areas of focus that link to a priori themes. The probing of these key areas is 
the focus for the remainder of the Chapter. The focus of key findings will now be 
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presented as they relate to the four units of analysis and major themes of this study 
and the three research questions.  
4.3 FINDINGS ON INTERCONNECTION AND RECIPROCITY 
In investigating research question one, it is important to appreciate that the four 
units of analysis collectively help understand how M&E ISPs work. As illustrated 
above through the word frequency query, interconnection and reciprocity have 
significant overlap. Despite the overlap, the difference between the two units of 
analysis is clear; interconnection is observed in the relational interaction among 
partners, where reciprocity is two-way influence among partners. Acknowledging the 
subtle differences, the first two units of analysis interconnection and reciprocity will 
be addressed together as they both relate to concepts within the ecological theoretical 
framework. Both of these units of analysis are critical to understanding horizontal 
and vertical functions and relationships across all levels of the M&E ISP system 
structure, as outlined in the theoretical framework (micro, meso, exo & macro). The 
findings of this Section relate broadly to the first research question and align 
specifically to question two, “How are ecological principles operationalised 
throughout the M&E ISP system?” To alert the reader in advance, Table 4.3 presents 
the study’s first major theme. This method of alerting the reader of the theme and 
subsequently presenting the supporting findings for the theme will be applied 
consistently throughout Chapter 4. The first major theme was the result of findings 
offered in Section 4.3 and relates to the first element of this study’s theoretical 
framework, the ecological system structure (see Figure 2.6). Comprehensive 
discussion ensues to support the first major finding as it relates to the units of 
analysis, interconnection and reciprocity. Following, the major and sub-themes are 
summarised and are presented in Table 4.4. To conclude the Section, the relevance of 
the themes are linked to the research problem and to the research questions.  
Table 4.3. 
First Major Theme of Interdependency 
Theoretical Framework Element Major Theme 
Ecological system structure 1st The M&E ISP functions as an interdependent 
ecological system 
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4.3.1 Micro-system 
As described in Chapter 2, the ISP micro-system is the immediate setting in 
which partners interconnect and reciprocate knowledge sharing during localised daily 
activities, emphasising the inter-dependability within an ecological model. In this 
study the partners at the micro-system include: school stakeholders; M&E industry 
representatives who interact directly at the school level and with QMEA project 
officers. The interview data analysis confirmed the significance and revealed many 
examples of interconnection and reciprocity occurring throughout the M&E ISP, 
which were supported by the majority of the participants interviewed. In the 
representative extract below, the reciprocal relationship between one school and a 
M&E company is illustrated. The school workplace coordinator appreciates the 
economic challenges for the school’s partner company. Appreciation of the economic 
challenges for companies by school partners was a consistent pattern in the data. 
Further, in the extract below, the workplace coordinator acutely understands how her 
role in the micro-system promotes exchange for the mutual benefit of partners and 
influences the overall effectiveness of the M&E ISP. The extract illustrates the 
recognition of a need to help facilitate the engagement by making it as ‘hassle free’ 
as possible to all partners: 
I think there's a fair bit of pressure on them at the moment because it is a 
little bit of a slump apparently in that industry but you know what? I get an 
occasional knockback but once again I think it's because they know - see 
other schools don't have someone like me as Sandy just said and some of 
them are shying away from that a little bit because it's just a hassle to them. 
You've got to make it hassle free to the employer. I do that. I make it hassle 
free. I say if there's ever any little issue, no matter how big or small you just 
phone and we'll deal with it. We've proved it over the years and I don't 
actually find it to be a hassle (DH-A1). 
To illustrate how partners interconnect and share knowledge resources during 
localised daily micro level activities, an industry trainer based at one school was 
asked how dependent she was on the relationships with various mines in the 
geographical area. Her response highlights how interconnection occurs between the 
program that she delivers and the local mine sites:  
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Yeah see we do have a lot of the kids in there will be doing school-based 
apprenticeships.  Some are doing it through (company); we had a couple last 
year doing it with (Black Mountain High).  So we are dependent on them for 
their skill base thing as well.  Black Mountain High pays for the bus to get 
out there but they take us on the tour, they provide us lunch.  So they're 
connected with us and let us do that.  Black Mountain High also supplies our 
Personal Protective Equipment at an (industry sponsored training facility).  
I'm not sure what the other funding is but BMA does some funding and stuff 
like that (BH-H1). 
A range of findings in this study relate to what Bronfenbrenner’s (1979) terms 
trans-contextual dyad linkages, (see Figure 2.3 and discussion in Chapter 2) an 
ecological concept applied to M&E ISP stakeholders who participate in multiple 
settings to achieve objectives for the partnership. The discussion in Chapter 2 
described three different interconnecting roles: (a) primary links; (b) supplementary 
links; and (c) indirect links (also see Figure 4.1). Evidence of how these 
interconnecting roles work in ISPs was identified in the interview data collection. 
The extract below contains illustrative examples of how each interconnecting role 
functions and manifested itself within the M&E ISP. 
The QMEA functions as the primary link within the M&E ISP and realises its 
objectives by actively interconnecting both school and industry partners to their suite 
of industry-based programs. In practice, this involves a QMEA project officer (at the 
micro-level) coordinating access for school students to industry-based knowledge 
and skills. Access is achieved through various negotiated activities such as school 
students’ mine tours and arranging for M&E professionals (engineers, surveyors and 
geologists) to lead industry-based school classes (e.g. Earth Science) and support 
teachers with their industry knowledge (see extract below). All participants 
interviewed appreciated the importance of the primary linking role that the QMEA 
project officer undertakes. M&E companies typically enforce stringent operational 
schedules, but despite this, there is evidence of a reciprocal relationship (two-way 
influence) between the QMEA and sponsors (M&E companies), demonstrated by a 
mutual willingness to work with the schools and accommodate various industry-
based programs. An illustrative response from one QMEA representative details 
what is involved as a primary interconnecting link for the M&E ISP at the micro-
level. 
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It’s that negotiation with the school, do these dates suit you? What should 
we be doing? We’ll come in on this date, can you give us the phone number 
of the tuckshops so we can organise catering? It’s that level of engagement. 
Might be collecting forms and then sending them on to us to collate. We 
don’t often ask them – sometimes it’s depending on a school’s requirements. 
Sometimes we do ask them to do variations to school routines. More often 
than not, we ask the school to do that because they’re familiar with their own 
process (Q-A1). 
M&E companies involved in the M&E ISP designate certain employees to 
community liaison officer roles (see Appendix J, Table J3) to interconnect with a 
cluster of schools in a geographical area. Where common needs exist the liaison 
person relates to the cluster of schools or depending on needs will interconnect with 
a single school. In the context of this research the liaison role is identified as a 
supplementary link (see Figure 4.1). One requirement of the role is to interconnect 
directly with schools and the QMEA to establish industry-based programs within the 
M&E company’s geographic area. For instance, they coordinate student excursions 
to mine sites as well as school visitations for tradesman and professionals. The 
extract below is characteristic of how this supplementary role works at the micro-
level of the M&E ISP.  
I'm the key contact for the schools. We do a lot of the coordination about 
getting our professionals into the schools, getting the kids out on the site, 
making sure they understand the process of mining.  For instance, next week, 
we've got all grade eights coming out to go over our sites.  We've taken - we 
take the teachers out there.  It's important they know what industry is about 
when it's in their backyard, which was a big gap (I-B1). 
Despite industry and the QMEA provisioning industry-based programs at the 
micro level, one school principal observed a decline in funding from M&E 
companies and a reduction in local decision-making. Previously, decision-making 
was able to occur at the micro and meso level. Approval for various ISP activities is 
now referred to M&E company head office, which is typically located in 
Queensland’s capital city, Brisbane. For this reason one school principal interviewed 
has cultivated indirect links (outside the M&E ISP) with local representatives, 
including council members and local business people. The principal is attempting to 
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engage a range of broader stakeholders to assist with funding the M&E ISP 
arrangements and other initiatives.  
Data drawn from a feasibility study report (FS4) show the broad range of 
stakeholders external to the M&E ISP, “We encourage partnerships with industry, 
Council, Traders, Community Groups, VET and universities to assist in developing 
this project” The suite of programmatic elements proposed in the feasibility 
document include: 
 Local council youth centre 
 Men’s shed 
 Training accommodation 
 VET provision 
 University lecture theatres 
 School engineering training 
 Hobbies and creative opportunities (FS4) 
This indirect approach by the principal does not address the longer term 
funding issues and the overall sustainability of the M&E ISP in this school. Rather, it 
is a short-term approach to work around the immediate funding challenges 
encountered. In the excerpt below the school principal describes how he has been 
developing multiple indirect links (see Figure 4.1 through local government council), 
that is, stakeholders who are not directly involved in the M&E ISP but have some 
capacity to contribute toward the objectives.  
I've been talking with our facilities managers about how we can really start 
getting this stuff going as quickly as we can. When we start looking at 
groups who are going to be using the youth centre as well.  The council is 
talking about a spoke model.  They're going to have some of those high 
needs places built in another centre but have the youth component here. 
They want to have the local radio based in here as well.  It might be a youth 
support coordinator.  Some of it can also be about suspended kids and they 
will be able to access school sites.  That can create a few issues as well. 
(BM-AI) 
In the interview, clarification was also sought from the principal as to what the 
M&E partners thought about the inclusion of non-M&E stakeholders. The data verify 
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that M&E companies are supportive of additional stakeholder involvement because it 
enables the load (financial and work load) to be shared across more organisations. 
Facilitator 1: How do the other partners interact with that (inclusion of other 
stakeholders)?  If that's an Anglo Coal initiative in a sense, or 
BMA.  
Interviewee: They're keen on it because it means that just not BMA is doing 
the work.  They're interested.  In all reality now, Anglo and 
BMA talk with each other.  
Interviewee: Yeah.  The community people talk with each other.  When 
things are in a more depressed state, they want to start saying, 
everybody work together. (BM-A1) 
This finding does not infer that the QMEA or industry is unsupportive of 
schools but rather that for schools to achieve their objectives they sometimes need to 
work with local people over whom they have more direct influence. Across the full 
dataset a range of job roles required within the M&E ISP were identified. Each role 
was assigned to one of the linking roles within Figure 4.1. 
 
Figure 4.1. Roles within a trans-contextual dyad. 
Documents 1 through to 10 were thematically analysed for interconnection 
across partner organisational boundaries to corroborate the interview data (see 
Appendix H for the full list of documents). These documents included: 
memorandums of understanding and agreements, project plans; communication 
plans, program advertisements; and a feasibility study. The analysis showed evidence 
of repeatable interconnections between partners. Within the documents partners were 
Primary links - QMEA 
project officers
Industry supplementary 
links - Industry community 
liaison officer, apprenctice 
managers & industry trainers.
School supplementary links -
school teachers, VET 
coordinators, Science & Maths 
heads of department.
Indirect links - local 
councilors, business people, 
community members & local 
clubs.
Transcontextual 
Dyad
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identified, as well as the specific activities for which they were responsible. The 
timing and status of each activity was also clarified. The weight of evidence found in 
interview and document data in the M&E ISP demonstrates that for ISPs to be 
effective there needs to be ongoing interconnection across organisational boundaries.  
To illustrate interconnection between partners in the implementation of a 
specific M&E ISP program at the micro-system level a range of extracts and 
discussion follows. The title of the program is, Expand Your MineD Challenge Day.   
We've got our Expand Your MineD Challenge Day where we have industry 
people come in, and they run (the program)- it's basically, the extension Year 
10 kids to science. (BM-G1) 
Briefly, from the above extract it is important to note that the program is not 
targeted at low achievers but is rather a reward for students who have been achieving 
a high standard within the year-10 science subject. This initiative is in contrast to 
those described in some literature that reports that ISP programs are designed for 
students who are low achievers (Davies & Hentschke, 2006; Gibson & Davies, 
2008). 
So what we have is four challenges. We have a chemical challenge where 
they have to separate sand, salt, water, oil, but they also have to make sure 
they preserve the waste. Then they have a coin launcher. Then they have an 
environmental, geology, CSI Who Dun It, and environmental with water 
usage. What they do is, they work in teams of three, and they rotate through 
these activities. The BMA (Mine A company) mentors actually run the 
program, so they run the day and kids - it's basically complex challenges for 
them to work through, exhibit team work, initiative. (BM-G1) 
Notable in the above extract is that representatives from a local mine site 
actually run the program and act as mentors to the students which also provides 
evidence of commitment from the partners (see Table 4.6). The data show a 
considerable level of interconnection and planning of complex activities between the 
M&E company employees and the school head of the science.  
It is opened up to (School A, B, C). I think I also invite (School D) as well. 
We do invite surrounding schools and that's supported by QMEA as well. It's 
sponsored by QMEA. (BM-G1) 
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The inclusion of four surrounding schools enabled by sponsorship from the 
QMEA further evidences the level of interconnection among a network of local 
schools and companies in the M&E ISP. 
 They used to offer us up-front funding, but I think that has changed this 
year. Everyone's sort of getting a little bit tighter in what they hand out, but 
it is basically - I think we initiated the actual program a few years ago. 
QMEA picked it up and (promoted) it to - [pumped it] out to other schools. 
(BM-G1) 
The above extract demonstrates that not all programs come from the QMEA. 
Rather, there is a level of mutually beneficial exchange in the partnership where 
innovative ideas are fed to the QMEA from the schools. The QMEA in their 
leadership/brokering capacity is then able to link with other schools and further 
promote these programs.  
To determine exactly how interconnection between the school the QMEA and 
M&E companies occurs, the head of science was asked about how the program is 
coordinated at the school. 
Between both myself and (Sussan) who's our head of department with 
science as well.  So (teacher) been dealing primarily with the QMEA about 
the industry professionals who are coming and me tomorrow. I'm also hands 
on, nuts and bolts. we've got 13 industry professionals on the list and they 
come from - we've got geophysicists, environmental engineers, so from all 
the different strands of scientists on the ground.  We've got some who - the 
majority are coming from - oh probably 50/50 actually, some from (Mine A) 
which is the biggest mine in the area and then others from (Mine B) so 
they'll bring another perspective also. (BM-G1) 
This above extract further clarifies the level of interconnection. One teacher is 
leading the communication with the QMEA and the other is communicating with 
industry personnel regarding the delivery of the program.  
The data presented in this Section on the micro-system have demonstrated 
clear alignment with this study’s theoretical framework. Evidence of interconnection 
has been compelling with the presentation of data from multiple interviews and 
documents. Further there were also data that showed how reciprocity works within 
the M&E ISP, which further aligns to the theoretical framework. This Section also 
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contributes to understanding of the first two research questions that seek to 
understand the nature of the M&E ISP and how ecological principles of 
interconnection and reciprocity are operationalised. 
4.3.2 Meso-system 
The meso-system aligns to stakeholders immediately external to those involved 
in localised micro level ISP activities such as school principals and the industry 
apprentice program manager. The apprentice program manager is a different role to 
the industry liaison officer discussed in Section 4.2.1. The key responsibility of the 
apprentice program manager is oversight of employed apprentices, including school-
based apprentices. Central to this role is curriculum development and engagement 
with schools. The data showed that there was evidence of reciprocity between school 
principals and the industry apprentice manager within the localised micro activities 
of M&E ISPs. These stakeholders are not typically involved in daily coordination of 
ISPs but rather operate at the strategic leadership - meso level. For instance, the 
principal of Black Mountain High noted “So really looking at the partnership 
agreements with all the industry groups, we've got to have to look at tightening that 
up. But by tightening it up, it also potentially means we're going to lose some 
potential opportunities which we haven't thought of” (BM-A3).  
The above extract first attests that the school principal personally led the 
development of multiple agreements between multiple partners. Evidence of this 
leadership was verified as the school principal of Black Mountain High provided the 
researcher with five memorandums of understanding (MOU). These MOUs are 
coded MOU1, 2, 3, 4 and 5 and are listed in the Appendix H. Second, data from 
interviews and documentation establishes reciprocity between partners in the M&E 
ISP. Reciprocity occurs very deliberately where there is a commitment to negotiate 
and exchange resources (financial, teaching) for the mutual benefit of schools, 
companies and school-based apprentices. 
It should be noted that a school principal might also be involved at the micro 
level but not typically as an active participant. This does not imply that the principal 
is not active at the meso-system level where he is leading, influencing and 
interconnecting partners. A full list of the documents provided by research 
participants in this study is provided in Appendix H. A representative extract from 
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one MOU is detailed below. In the extract, Black Mountain High is identified as a 
broker for the delivery of quality training for apprentices. As a broker the school 
leads in the reciprocal arrangement between a local M&E company and the QMEA.  
Objectives and scope 
To enable Black Mountain High to act as a broker for the delivery of quality 
training for apprentices. 
The main objectives of this MOU are: 
To establish a clear framework for the delivery of training into the First Year 
Apprentice Block Program; 
To negotiate dates, training requirements relating to the delivery of the 
program to the First Year Apprentice Block Program; and 
To clarify the financial arrangements for all parties (MOU 1, p. 1). 
The foregoing findings have presented data on reciprocity which links to the 
first element of this study’s theoretical framework – the system structure. Reciprocity 
was identified between partners within the meso-system and with stakeholders at the 
micro-system level. 
Evidence of interconnection at the meso-system also came from an interview 
with an industry representative responsible for the recruitment and management of 
large numbers of apprentices from Black Mountain and Dragline High as well as 
many other schools in Queensland. The participant described how he personally 
worked with schools, “I’ve been involved with apprentices for over 20 years, so I've 
had a long, long commitment to apprentices” (I-A1) The data from this interview 
provided a deep understanding of interconnection in the M&E ISP at the meso-
system for three reasons: (a) 20 year involvement with schools; (b) employment and 
management of many hundreds of apprentices; and (c) the apprentice manager’s 
understanding of the interconnecting role his company has in the Queensland 
community. The links between this particular company and schools further extends 
to the parents of students involved in the M&E ISP. The interview data reveal that, 
“parents come in at the end and they can directly go and talk to someone (company 
representative) at career expos held at the school’. (BM-A2) 
To demonstrate reciprocity in the M&E ISP, the apprentice manager and his 
team implemented change in two major areas. First, because of technological 
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advances in trade related occupations, educational standards for apprentices were 
raised (Watters & Christensen, 2013). The apprentice manager described the issue, 
“we used to take kids with a year 10 level, and we decided to raise the bar so the kids 
needed to have at least a year 12 level so academically they could cope when they 
would go to college and at work” (I-A1). The school principal was supportive of this 
change. The interview data further show the nature of reciprocity where, based on 
feedback from industry there were benefits for each partner. For instance, companies 
received better quality school graduates for apprenticeships; schools were able to 
enhance their curriculum to meet industry needs; and students were better prepared 
for work. In part, this was achieved through; “(Company representatives and 
students) conducting mock interviews in a career” (BM-A2). The aim of the mock 
interviews is to help students clarify the real-world requirements for working in the 
Resources Industry – a reciprocal activity.  
Second, this particular company was not satisfied with the behavioural 
standards of new apprentices they received from schools which was expressed in the 
data, “The behavioural aspect of their time at school, they weren't little angels, they 
were horrible little people, really” (I-A1). The company’s concerns were 
communicated to the schools through feedback (reflective process), which was 
potentially damaging to the ISP however, what occurred was a strengthening of the 
partnership. The strengthening of the partnership likely occurred because of the 
ongoing exchange of mutual benefits within the partnership.  
Through direct and indirect industry links, industry representatives informed 
participating schools of a cultural issue that may be specific to the minerals and 
energy sector, defined by industry as a sense of entitlement (I1). In rural communities 
located in close proximity to minerals and energy sites, some students hold a view 
(as described by industry) that they are entitled to an apprenticeship or a job. The 
students believe that because their family members were employed by M&E 
companies, they were also entitled to a job. This interview data have demonstrated 
how some indirect linkages to the M&E ISP are not necessarily of a positive nature, 
nevertheless they are important to appreciate the mutual challenges. A company 
representative made the following comment on this issue.  
In the old days when we did our recruitment it was that, if your Dad had a 
job, you had a job and you didn’t have to study and you could be a little pain 
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[and yet get a job]. It’s taken a long time to change that perception. I really 
think kids at school now get it. They understand if they muck around at 
school and if they don’t get good grades, there’s a fair chance I’m not going 
to make it (I-A1). 
The data presented in this Section showed how interconnection and reciprocity 
aligned to the first element of the theoretical framework. Precisely, the data that 
demonstrated reciprocity evidenced by the exchange of information and insights 
(feedback on student behaviour and academic level) that were mutually beneficial to 
all partners. There were also extensive examples of data that confirmed the nature of 
interconnection (long-term commitment through MOUs) within the meso-system and 
with the micro-system. 
4.3.3 Exo-system 
Thirdly, the exo-system is an expansion of the meso-system, incorporating 
stakeholders that powerfully influence the ISP at the lower levels of the M&E ISP. 
The interdependency between the exo-system and lower-system levels emerged from 
the data as a key to the overall effectiveness of the M&E ISP. In practice, the units of 
analysis (interconnection and reciprocity) have been applied horizontally and 
vertically throughout the micro, meso and exo-system levels. It may not be a surprise 
given that most modern day organisations recognise the importance of the senior 
executive knowing what happens on the factory floor. Similarly, learning 
organisation theory argues that vertical flow of information, knowledge and skill is 
essential to ensure ongoing longevity of the organisation (Purhaghshenas & 
Esmatnia, 2012). The participants interviewed relevant to the exo-system come from 
Education Queensland, (a Queensland State government department responsible for 
State schooling) and the QMEA head office. The next Section will discuss how 
Government (Industry engagement managers) and QMEA representatives (Director, 
Business manager, Project officer) interconnect with lower level systems (micro and 
meso). 
Government interconnection at the exo-system 
The interview data provided some clarification of the role of Education 
Queensland public servants within the overall Gateway to Industry Schools Program 
and in particular for the M&E ISP. The participants (called industry engagement 
managers) provided their perspective on how government interconnects with the 
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M&E ISP. The extract below emphasises the role that government plays in 
maintaining engagement (interconnection) with all partners in the M&E ISP, as 
described by the industry engagement managers.  
 Industry will say, well, this is one of many pipelines of supply of labour 
(ISPs) into my sector. While I'm getting a good supply of labour - because 
that's what industry wants - I'll play, but as soon don't need as many, or as 
soon as I get a couple of bad eggs or whatever, then that can be a bit of a 
turn-off. So, yes, we've just got to make sure that, when industries are at the 
table, that they are happy, that they are engaged and that they want to 
continue the relationship (P-A1). 
The industry engagement managers also play a role in connecting Gateway 
project areas including the M&E to each other – horizontal interconnection. For 
instance, the industry engagement managers facilitate meetings that leaders from 
each Gateway project attend including the M&E sector. The industry engagement 
managers hold a perspective that the degree of interdependency (sharing of 
knowledge) between project leaders during meetings could be improved, particularly 
with regard to how each project may learn from each other and work more 
collaboratively. Below is a description of how the meetings are conducted. 
We do go around the room and ask them for their - how they're going. I 
mean, we usually have a guest - like we had Steven last time, so that takes 
up a bit of the time as well, and you could nearly argue we could have a lot 
of that time spent just with them discussing things. So, we're getting that 
right, and I think we can improve a lot and get them to work better (P-A1). 
The data also showed that there was evidence of some partners linking and 
interconnecting better than others. For instance, “In the manufacturing, engineering, 
mining, maybe the construction, working a little bit of agriculture (Gateway 
projects), they seem to work better because it's all more closely linked” (P-A1) 
The industry engagement managers are also aware of how government policy 
decisions interconnect and impact on lower system levels within the overall M&E 
ISP. One example of this is referenced below where the current government decided 
to cease funding programs called institutional vocational education training (VET) 
pathways. These are VET training pathways that are not directly linked to a 
workplace. It was acknowledged in an interview that there would likely be a flow on 
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effect to Gateway schools (including M&E ISP) as a result of this policy decision. 
Specifically, Registered Training Organisations (RTOs) as suppliers to schools 
would not be able to access government funding to provide training to schools for 
students that are not attached to a workplace. RTOs are registered to deliver 
nationally accredited training in Australia under the Australian Qualifications 
Framework. The schools (Dragline and Black Mountain High) in this study have 
agreements with RTOs for nationally accredited training. This particular example is 
clear evidence of the interdependency between the exo-system (broad policies) and 
the micro-system (daily activities) within the M&E ISP. The interconnection 
between the policy decision and the influence on stakeholders at lower system levels 
is described below. 
Some decisions that are made through this office and through the department 
that do have a direct impact on networks at the ground level - less so at the 
middle and the strategic level. Certainly, I've seen an example of it at the 
very grass roots level (P-A1). 
The government industry engagement managers further described how they 
have found it difficult to effectively engage with and support each Gateway project. 
The current model is limited to two public servants (Industry engagement managers) 
based in Brisbane whose primary responsibility is to oversee funding and ensure that 
each project meets key performance indicators. The industry engagement managers 
vision an expanded role for government where regional public servants promote and 
facilitate clusters of networks between schools and industry. The precise detail and 
rationale for this proposed change is yet to be clarified or communicated with the 
Gateway schools ISP participants (e.g. QMEA, Schools). If this vision were 
operationalised it may strengthen the interconnection and trans-contextual dyads 
between and within each of the system levels within the overall M&E ISP. Although, 
without evidence of a clear strategy, the new approach may be ill-informed and 
misinterpreted. The proposed government engagement model is described below.  
We'd like to have one - a good cluster in each region, with a lead school 
possibly, and getting that regional organisation, regional department to run 
those, look after those regions. So, take more - involve ownership, 
involvement in that, rather, and take the pressure off us as well. There’s a lot 
of things we think the regions can do, and we're just working through that 
(P-A1). 
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The foregoing reference is to some degree supported generally by numerous 
Skills Queensland (previous government agency responsible for Gateway schools) 
published documents, which have been analysed within this research. For instance, 
the document analysis of documents related to Work for Queensland Resources 
Skills and Employment Plan indicated that, “The promotion of resource sector-
careers to high school students and the opportunity to enhance the work of the 
QMEA to support students should be pursued” (see Appendix G, Document 10, p. 
14). These data show that the proposed government change to implement a regional 
cluster model is congruent with the State government’s skills plan for the Resources 
Industry. However, this new vision is yet to be fully socialised with stakeholders and 
has the potential to cause anxiety. Communication of exo-level policy and strategic 
planning appears slow to filter down to other levels of the ecological system.  
QMEA interconnection at the exo-system 
Findings from data collected verified that the QMEA facilitate development of 
partnerships with schools and industry to support career development and knowledge 
for students across two pathways – professional and trade. The data showed evidence 
of these two pathways, for example the QMEA Business Manager said, “we actually 
have experts in their field running the professional stream and the trade stream” (Q-
B1). Additional to this aim, the QMEA was found to support school teachers 
capacity development via professional development workshops, awards and the 
provision of industry-based contextualised units of work (see www.qmea.org.au). 
The data revealed this where the QMEA highlighted that they, “want the best for the 
students that are sitting in the classroom or the teachers that are sitting in the 
professional development workshop being offered on line support in the form of 
awesome resources and webinar programs and things that we offer for teachers” (Q-
B1). Data gathered from a QMEA newsletter and interviews provided evidence of 
professional development programs for school teachers., “The QMEA STEM 
Teacher professional development program continues to provide unique and 
inspiring opportunities for teachers across the State through a range of programs” 
(D16, p. 4). 
Furthermore, interview data obtained from QMEA representatives confirmed 
their organisational structure and the nature of their interconnections with other key 
stakeholders such as the Queensland Resources Council (QRC) at the exo-system 
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level. The researcher verified this through the QMEA website where, QMEA 
representatives described their partnership with the QRC, a not-for-profit peak 
industry association representing M&E companies and individuals engaged in the 
Queensland minerals and energy sector. The QMEA governing board led by the 
QRC Chief Executive, QMEA Director and four project officers were found to 
present a typical organisational structure to operationalise the strategic plans of the 
board and policy initiatives of the QRC. These roles were identified in the data, for 
instance, the QMEA annual report, 2013, stated, “I would also like to recognise the 
contributions of (Alias, Tom Smith) over the past six years in his role as Director. 
(Alias, Bill Brown) Chief Executive and QMEA Board Chair” (D17). Also the three 
project officers associated with the M&E ISP were listed on the QMEA website 
under contacts (see http://www.qmea.org.au/contact-us/). 
The specific primary interconnection role that the QMEA enacts was 
investigated during participant interviews. It was found that QMEA employees 
typically possess experience in both the education sector and M&E sector which 
enables them to cross boundaries between the two distinctive cultures and agendas 
(schools and M&E companies). Hence, their general understanding of each of the 
partners’ needs facilitated effective vertical and horizontal communication at micro 
and meso-system levels within the M&E ISP. An extract from an interview with a 
QMEA representative describes how the QMEA interconnects schools with industry 
below. 
I guess we provide a conduit to actually access the schools and make sure 
that what is being offered by those companies is what the schools need.  So - 
we also I think are very conscious when we're speaking with the companies 
of talking to them about the fact that schools will perceive mass marketing as 
mass marketing and so we're better off going in with an educational 
perspective that it's not just for the benefit of the company (Q-B1). 
The participating schools also expressed concern about the recent reduced time 
that the QMEA was spending within their schools. The data show that the: 
QMEA is also a little bit at risk too, because we haven’t got people on site.  
(QMEA project officer) being in (capital city, Brisbane), that's all well and 
good - but when you have [past project officers] sitting in the (industry 
 122 Chapter 4: Results 
training facility (on school grounds).  The amount of innovative projects that 
were started here kept on going - that was really important. (BM-A1) 
The internal interconnection and reciprocity within the QMEA project team 
(consists of VET Project Officer, Liquefied Natural Gas (LNG) Partnership and 
Regional Project Officer, and Science, Technology, Engineering and Mathematics 
(STEM) Outreach Officer) was also investigated during interviews with QMEA 
representatives. The data analysis revealed collaboration between the various QMEA 
project officers and was evident by their willingness to share personal contacts and 
networks that they had established with M&E companies throughout Queensland. 
One interviewee from the QMEA described how project officers were able to 
maintain contact with various industry personnel who had changed companies but 
were still willing to assist the QMEA to achieve their objectives.   
We don't sort of sit in isolation, we actually talk a lot about our projects.  We 
have weekly team teleconferences to talk about where people are at with 
their projects.  Look for assistance, the fact that I guess industry to is spread 
across the state.  We all have contacts elsewhere and industry's a bit - when 
you leave one company, you normally go to the next one. So we keep those 
contacts and even though they've changed the organisation that they're 
working for, we still have that same contact because we've got those 
developed relationships.  So we find it extremely beneficial to have that 
collaborative approach to our team. (Q-B1) 
It should be noted that the foregoing extract also exemplifies commitment to 
the M&E ISP. 
4.3.4 Macro-system 
The macro-system in this study is defined as broad (National) social systems, 
such as political, economic and educational systems of which the local systems 
(micro, meso, exo) are impacted. The data revealed certain external elements over 
which stakeholders have little control. First and most obvious are economic issues. 
For instance, the data disclose that State government funding cuts may impact the 
M&E ISP because of their direct interconnection,  
I think they're all struggling with the funding cuts (ISPs). (The policy) 
direction that the Queensland government may choose to take will have an 
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impact on those relationships (contracts between government and Gateway 
schools ISPs) and on those networks (micro-system level). (P-A1)  
Related to this economic macro issue is the minimal additional funding 
accessible through the State government funding allocations despite the expectation 
to expand the ISP initiative. This is verified in the extract below: 
The Workforce Development Fund, which QMEA has had a go at. I think, in 
terms of (available funding) the (M&E ISP) is well up to date with all the 
user choice arrangements that are around. Our Workforce Development 
Fund, they would all be aware of, I would suspect. But outside of that, 
probably - like, within this, the VET type world, there's not really much else 
available to them. (P1) 
The interview also revealed how over the last 12 years there have been 
dramatic changes in the supply and demand needs for apprentices across the general 
labour market, that is beyond the M&E industry (see Section 4.4.2 for further 
detailed data). Government industry engagement managers responsible for the 
Gateway schools project commented, “Look, the labour market will actually drive a 
lot of that (supply and demand of apprentices), so, where you've got a system 
(connected to the labour market) we found that apprentices numbers go boom 
(exponential increase), about 2004-2005” (P-A1). The interview showed that where 
the employment market was previously strong apprenticeships were relatively easy 
to acquire however, now that the market has softened employers have become more 
selective. Moreover, the interview specifically attests that these macro labour market 
issues are changing the behaviour of schools to better prepare students to be work-
ready. The following extract taken from interview with the industry engagement 
manager verifies this: 
[previously] If you were warm and vertical, you could do an apprenticeship, 
and we had record numbers of commencements. Now, the labour market is a 
bit softer. Employers are now - instead of taking everybody, they are 
actually being a bit pickier about who they can choose. So, I mean, kids that 
came out of school in around about 2002, 2003 - they were career selectors. 
They were coming - leaving school and going, well, I want to do that career. 
In the late 1980s, where if you had a job, you were doing really, really well. 
It's getting back to that labour market. So, it changes the behaviour of 
employers and it changes the behaviour (of schools). (P-A1) 
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Economic fluctuations also greatly influence the behaviour of the companies 
involved in the M&E ISP. For instance, when the economy is going well companies 
are prepared to hire apprentices and similarly when there is a downturn there a 
reduction in apprentice commencements. The interview extract below shows this: 
industry will say, well, this is one of many pipelines of supply of labour into 
my sector. While I'm getting a good supply of labour - because that's what 
industry wants - I'll play, but as soon as I maybe don't need as many, or as 
soon as I get a couple of bad eggs or whatever, then that can be a bit of a 
turn-off. (P-A1) 
Another global issue currently experienced in developed countries (particularly 
in the US) is the over-emphasis on university degrees as the most legitimate school-
to-work transition pathway (Symonds, Schwartz & Ferguson, 2011). This global 
phenomenon has impacted the M&E ISP, which was demonstrated in an interview 
with the Director of the QMEA, “Some schools unfortunately are still very university 
orientated.  Not so much up in (mining communities) but, a lot (of schools) still are, 
and a successful outcome is a university degree.  No offence to universities but that’s 
not necessarily true” (Q-A1). Global environmental concerns were highlighted in 
Chapter 2 as a macro issue that potentially impacts on the M&E ISP. School students 
are exposed to a range of environmental and economic arguments in the school 
context, through the media and at home. An interview with the QMEA director 
confirmed that this was the case where the QMEA experienced some reaction to the 
impact of coal seam gas on water supply.  
yesterday I just saw 70 or 80, year 10 kids from (school), you know, to look 
at the career stuff and talk to them about where they want to go, what they 
want to do,.  But you’re also managing, saying, “What about the gas?” Are 
you poisoning our water?” and all that sort of stuff, which is some of the 
message they’re getting through some of the others. (Q-A1) 
The final macro-system issue that is impacting on the M&E ISP was that of 
accommodation in regional mining areas. Typically, M&E company employees 
occupy the majority of accommodation available in mining camps and in standard 
housing. The rental prices are also very expensive compared with non-mining areas. 
This macro-issue has impacted on M&E ISP schools capacity to supply 
 125 
Chapter 4: Results 125 
accommodation for industry trainers within their programs. The statement below 
shows this issue: 
We've got to look at accommodation, whether we need accommodation on 
site (at the school property).  Do we talk to (accommodation company) 
services?  Are there ways that we can have some spaces set aside for 
(school) - it's for the trainers that are coming in. if we said, we're happy to 
employ you. Okay, let's go and get some accommodation. Ooh. At the 
moment, you probably get out there and go, oh yeah, it's not too bad, you 
can actually live here.  Then next year, you might go, oh my God, my wage 
doesn't even cover my rent. So that's the part which we're looking at and you 
just never know (BM-A3) 
The only evidence contrary to this finding was from the QMEA who are able to 
source accommodation through the companies that sponsor them. For instance, 
notable was the following, “But companies are very generous as well with other in 
kind support around accommodation for [training] activities that are happening in 
that local area” (Q-B1). 
4.3.5 Summary of interconnection and reciprocity units of analysis and major 
and sub-themes 
In keeping with this study’s methodology, the next Section will turn to 
distinguishing the important themes from the findings presented that align to the first 
two research questions. Having analysed the data, the findings revealed the first 
major theme, The M&E ISP functions as an interdependent ecological system (see 
Table 4.4). The major theme was supported by the sub-themes ecological themes of 
interconnection; linking; reciprocity; influence and boundary crossing throughout the 
micro, meso, exo and macro-system levels. Various types of interdependency were 
evidenced in the data and presented in findings to establish the major theme.  
In the micro-system, interdependency was evidenced in the mutual exchange of 
benefits between partners. The interdependency of micro-system roles was also 
clarified in the data where primary, supplementary and indirect linking roles were 
verified. This was supported by compelling evidence found in five 
MOUs/agreements. The M&E ISP was also found to function interdependently in the 
meso-system where leadership from school principals and an industry manager was 
identified as having impact and influence on the micro-system. Stakeholders at the 
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exo-system level also powerfully influenced those at the meso and micro-system 
levels, which further demonstrated how the M&E ISP functions interdependently 
through the vertical levels. State government policy changes and funding variations 
were notable. The interdependency of the QMEA on other partners (schools and 
M&E companies) was clarified in the data, particularly as the QMEA sought to 
operationalise their suite of programs. Finally, in the macro-system level, the 
interdependency between the lower-level systems both horizontally and vertically 
(micro, meso, exo) and some macro issues was most evident. These issues included: 
funding cuts; economic fluctuations; supply and demand of apprentice 
commencements; perceived environmental impact of coal seam gas; and the supply 
of affordable local accommodation. 
As a major theme of this study, interdependency is an overarching term that 
accounts for all of the relational and institutional interactions that occur throughout 
the M&E ISP. Overwhelming evidence in this study of the four system levels 
testifies to the substance of the ecological framework and the appropriate application 
of it for this study. This was observed as the M&E ISP behaved similarly to an 
ecological system, where lack of performance by any entity within the system 
weakened the whole. 
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Table 4.4. 
First Major theme of Interdependency and associated subthemes aligned to Research Questions 
Descriptor Codes Unit of 
Analysis 
Sub-themes Major theme RQ 
Micro-system MIC 1 – 4 Primary linking, QMEA, 
supplementary linking, 
industry & school, 
indirect linking, 
community, reciprocity, 
boundary crossing 
The M&E ISP 
functions as an 
interdependent 
ecological 
system 
1,2 
Meso-system MES 1- 4 Localised leadership, 
principals, managers 
(BMA), Influence, 
feedback, reflection, 
reciprocity, boundary 
crossing 
The M&E ISP 
functions as an 
interdependent 
ecological 
system 
1,2 
Exo-system ESO 1-4 Government: facilitation, 
model of engagement, 
connection between 
Gateway projects, policy 
impact 
QMEA broker, structural 
catalyst, internal 
connection, pre-existing 
connection, link to QRC. 
The M&E ISP 
functions as an 
interdependent 
ecological 
system 
1,2 
Macro-system MAC 1-4 Economic fluctuation, 
labour market changes, 
over-emphasis on 
university pathways, 
environmental issues, 
accommodation supply 
and demand issues 
The M&E ISP 
functions as an 
interdependent 
ecological 
system 
1-2 
 
4.3.6 Relevance of major theme (interdependency) to the research questions and 
research problem 
The major and sub-themes identified in this Section make substantial and 
robust contributions toward the first two research questions in this study. By way of 
reminder the first two questions are: 
1. What is the nature of industry-school partnerships in the minerals and 
energy sector in Queensland? 
2. How are ecological principles operationalised throughout the minerals and 
energy industry-school partnership system? 
Principally, what has been clarified and confirmed by the findings is that the 
nature of the M&E ISP is consistent with an interdependent ecological system. All 
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stakeholders throughout the system were found to be acknowledging the 
interdependent nature of the ISP arrangement, which will be further analysed in the 
operational activities (see Section 4.3) of the ISP. The interdependency is evident, 
regardless of the system level in which they operate. This understanding is 
informative and helps to address the first research problem identified in Chapter 1. 
The first problem was that ISPs (in the Australian context) were found to be too 
broad in their focus and that it is unclear whether or not they are achieving their 
intended objectives. In part, the challenge of achieving targeted and measurable ISP 
objectives is limited by the size and complexity of the overall system. On the other 
hand the thorough engagement of all stakeholders within the M&E ISP has made it 
possible to realise various intended objectives despite the broad focus. These 
findings also further illustrate the complexity of the M&E ISP model and the 
challenges associated with effective implementation.  
The themes identified and confirmed in this Section also speak directly to 
research questions one and two, in that they have explained very specifically how 
ecological principles work within the M&E ISP. Of particular note were the 
principles of linking, reciprocity and feedback- collectively called interdependency. 
Each of these was found to be a critical factor that supports the operationalisation of 
the M&E ISP to realise its objectives. 
When combined together the major and sub-themes of interdependency present 
overwhelming evidence of how the theoretical framework presented in Chapter 2 is 
operationalised within the M&E ISP. This could be explained briefly in the 
statement: The M&E ISP is an interdependent organism that acts within and across 
all system levels to achieve objectives. 
The next Section will now present findings on commitment within the M&E 
ISP. 
4.4 FINDINGS ON COMMITMENT IN THE M&E ISP 
This study has argued that commitment is a critical factor for operationalising 
ISPs. Additionally, this argument was also the motivation for designating 
commitment as a meaningful unit of analysis for the study. Understanding how 
commitment works from the perspective of participants within the M&E ISP will 
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further contribute to the answering of the research questions. By way of reminder the 
research questions are:  
1. What is the nature of industry-school partnerships? 
2. How are ecological principles operationalised throughout the minerals and 
energy industry-school partnership? 
3. How is innovation operationalised throughout the minerals and energy 
industry-school partnership? 
To alert the reader in advance Table 4.5 presents the study’s second, third and 
fourth major themes. These major themes are the result of the findings and 
conclusions offered in Section 4.4. The major themes also relate to the second 
element of this study’s theoretical framework, the operational principles (see Figure 
2.6).  
Table 4.5. 
Second (Commitment), Third (Balance of Power) and Fourth (Allocation of Resources) Major Themes 
Theoretical Framework 
Element 
Major Themes 
Operational Principles 2nd- Partner commitment to the achievement of 
M&E ISP objectives is dependent on the external 
factors that influence demand for the partnership. 
3rd Maintaining the balance of power is critical to 
maintaining commitment in the M&E ISP. 
4th Allocation of resources throughout the M&E 
ISP is measured against the degree of risk to 
partners. 
4.4.1 Commitment sub-themes 
The literature reviewed in this study discussed a range of similar concepts that 
relate to commitment (see Figure 4.2 for Commitment sub-themes). The figure noted 
that the main sub-themes supporting the major theme commitment, and these are: (a) 
reciprocity in partner social relations; (b) equity in the distribution of resources; (c) 
contractual agreements; and (d) external monitoring of the ISP. Acknowledging these 
concepts, the aim of this Section will be to present evidence of the major and sub-
themes of commitment in the M&E ISP. Therefore, verifiable evidence of 
commitment in the M&E ISP is presented in two ways: (a) by analysing interview 
data that characterises the interpersonal relationships between partners; and (b) by 
analysing commitment to the partnership expressed in contractual documents. 
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Figure 4.2. Commitment sub-themes. 
Across interview and document data there is significant evidence of formal and 
informal agreements occurring throughout the M&E ISP. Table 4.6 presents findings 
that have been described within interviews and Appendix H lists the specific 
documented agreements that were thematically analysed for commitment. The most 
accurate means to identify commitment between partners is to review documents that 
have been co-produced and approved by the respective partners. For instance, a 
memorandum of understanding approved and signed-off by a school principal and a 
M&E company representative are evidence of commitment.  
4.4.2 Agreements demonstrating commitment 
The nature of the agreements revealed in this research varies considerably 
depending on the arrangements. However, the document and interview data show 
that agreements between partners are an important requirement for operationalising 
ISPs. They typically detail aims and objectives, scope, activities, governance roles 
and responsibilities, timeframes, financial arrangements, insurances and termination 
arrangements. The extract below attests to the content and structure of a typical ISP 
agreement: 
Objectives and scope 
To enable Black Mountain High to act as a broker for the delivery of quality 
training for apprentices. 
The main objectives of this MOU are: 
Reciprocity in partner 
relations
Equitable distribution 
of resources between 
partners
Contractual 
agreements between 
partners
External  monitoring 
of ISP
Commitment
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To establish a clear framework for the delivery of training into the First Year 
Apprentice Block Program; 
To negotiate dates, training requirements relating to the delivery of the 
program to the First Year Apprentice Block Program; and 
To clarify the financial arrangements for all parties (MOU 1). 
It is acknowledged that there may be additional agreements between the 
partners of the M&E ISP that are not identified in this research. Regardless, the 
agreements included in these findings are a typical representation of what occurs 
within ISPs. In Table 4.6 some agreements are brokered by the QMEA where others 
are brokered by a school. There was also evidence in interview data of agreements 
between the State Department of Education three M&E companies. The following 
extract confirmed this, “So, we (State Department of Education) have a relationship, 
for instance, with BMA. We have relationships with Thiess mining and other big 
players, Xstrata. So, the government itself will engage as it sees fit and with 
appropriate bodies” (P-A1). 
Table 4.6. 
Stakeholder Agreements reviewed that mentioned commitment  
Organisation Queensland 
Government 
Dragline 
High 
Black 
Mountain 
High 
QMEA 
sponsor 
BHP Billiton 
Mitsubishi 
Alliance 
X X X Yes 
RIO Tinto Coal 
Australia 
 X  Yes 
QMEA X X X  
Queensland 
Resources 
Council  
X 
  
Yes 
Xstrata X   Yes 
Anglo Coal   X Unsure 
Arrow Energy   X No 
Thiess X   No 
TAFE  X X No 
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Industry perspectives on agreements 
Despite various M&E companies entering into formal agreements with schools 
there is a view from some companies, which prefers the arrangements to be kept 
informal. Companies may not want to be locked into financial contracts with schools 
particularly in fluctuating economic times. The lack of formality in some of the ISP 
arrangements investigated does not appear to have adversely affected the 
achievement of objectives, or significantly eroded commitment within the ISP. The 
reflection below describes the perspective of an industry apprentice manager who 
prefers informal agreements with schools. 
A few years ago we looked at an MOU, and I know (Black Mountain High) 
did an MOU with the school.  If Susan rings up and says hey, can you come 
and talk to the kids next Wednesday, we'll be there, and if I fall over and 
break a leg, someone will be there.  I just think we need to support the 
schools as much as we physically can and whatever support that we can 
give, we'll be there.  Whether that's formalised or not, I don't care, the 
outcome's not really ever going to change.  I just think that we need to be a 
strong partnership with the school, which we are, and I don't know if it 
would even change if we did a formalised partnership (I-A1). 
What is informative from the agreements analysed is the level of strategy and 
continued effort that some M&E companies have maintained over a long period of 
time. Certain M&E companies have been in operation for 30 years and are acutely 
aware of the importance of a shared vision and ongoing commitment with local 
schools and the community. The interview with the QMEA business manager 
showed this, “They've (M&E company) had 30 years to develop these partnerships” 
(Q-B1) 
The QMEA expressed a perspective that some of the newer companies 
established since the recent M&E boom are only engaged in the M&E ISP for what 
they can get out of it – human capital. The interview attests to this with the following 
statement, “Some of the newer companies just want the talent for themselves” (Q-
B1). Where as the established companies demonstrate a longer-term commitment 
expressed in the data, “so there are some companies who say I don't mind if the 
students come from (other regional cities or towns).  I'm going to develop a suite of 
engineers and if they go to you (another M&E company), that's fine, they'll come 
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back to me and they’ll work for me with the skills that they learnt from you in 10 
years' time.” (Q2). This also illustrates the common view held by many of the long-
term industry partners. 
In one interview an industry liaison officer discussed her company’s overall 
strategy and the agreements with schools that they support. Also noteworthy is the 
overarching agreement that this M&E company has with the QMEA. In the data this 
demonstrated a greater level of commitment to the overall M&E ISP system 
structure. For instance, there is commitment at the exo-system head office of QMEA 
to support in the delivery of their suite of programs as a well as commitment on-the-
ground at the micro and meso system levels with schools. The extract of an interview 
from the industry liaison officer below describes the nature of the agreements: 
So across all of that footprint community - so that's (three towns) are our key 
ones - we do have partnerships (agreements) with all the high schools, plus 
obviously the overarching QMEA one.  So that's your localised approach 
and that's your top one, which is QMEA, which is great, because they drive 
that strategy for the schools (I-B1). 
One formally documented agreement between a M&E company and Black 
Mountain High articulates a longer term commitment. For instance, the document 
data show an obvious shared vision where objectives for the ISP are inclusive of 
performance targets such as increasing retention rates. The realisation of such 
objectives requires a long-term commitment, which is observed in the extract from a 
document below: 
The (M&E company) (Black Mountain High) sponsorship program is a 
three-year commitment by the company to support the school’s curriculum 
enhancement project. The partnership is aimed at enhancing training and 
career pathways for students, increasing retention rates, and in turn building 
a skilled and vibrant community(CP1).  
Additional to an agreement tied to performance targets is commitment 
expressed through financial investment. The document data below confirms the 
financial arrangement: 
The company is investing over $160,000 in the partnership over the three 
years (2011-2013). The (M&E company) has a strong and longstanding 
relationship with (Black Mountain High), and this partnership demonstrates 
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our commitment to improving the wellbeing and liveability of the 
communities in which we operate (CP1). 
 The interview with the industry liaison officer for the above schools further 
verified elements of what was detailed in the partnership communication plan (CP1) 
such as the length of the agreement being for three years. Specific apprentice 
numbers are also identified which attests to the school-to-work outcomes of the 
agreements between participating schools and this company. Additionally, an 
interview with the industry liaison officer shows the ongoing commitment to the ISP 
where the company is conducting the next round of recruitment processes for school-
based apprentices: 
The focus here at Black Mountain High, we've got a three-year education 
curriculum program with the high school.  We also fund the training at the 
Blue Shed (industry sponsored workshop) and that's a three-year partnership 
over there as well to deliver those vocational education trainings.  We've got 
a partnership with the QMEA. That's through (Tom Smith), but that looks at 
vocational education training programs, as well as professional. It's a 
business strategy.  This community's got to be vibrant, because we need 
outcomes.  Yeah, we put on, I think, it was over 73 apprentices and trainees 
across the (Region) this year just gone.  We're currently recruiting now for 
their places for trainees for next year (I-B1). 
School perspectives on agreements 
The view that is emerging from the schools is in contrast to the industry 
perspective. Although the schools are appreciative of the support they receive from 
industry (financial and in-kind) they have expressed concerns about the sustainability 
of the arrangements and the fluctuation of commitment. What is occurring is a 
tension over memorandums of understanding where schools are acting as a broker 
with the aim of securing the commitment of the industry partners. Schools are 
enacting the broker role to confirm financial resources so that they can assign the 
human resources to undertake various ISP initiatives. The school broker role is 
occurring at the meso system level where school principals are attempting to take the 
initiative. The data below begin to describe the issue: 
So really looking at the partnership agreements with all the industry groups, 
we're going to have to look at tightening that up (confirming the 
arrangements). But by tightening it up, it also potentially means we're going 
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to lose some potential opportunities (human resources and ISP initiatives) 
which we haven't thought of. (BM-A3) 
Occasionally, industry’s offering to schools does not meet the needs and 
expectations of the schools. For instance, a company may offer an industry-based 
program that does not align with the school’s timetable. In these circumstances the 
commitment level to ISP objectives may weaken. Despite this occurring in the M&E 
ISP, interviews and documents show evidence of a sustained and genuine 
commitment, which was reflected in the revision and adjustments of the method of 
delivery. A VET head of department from Dragline High made the following 
comments on the issue: 
So who initiated those memorandums? The industry or the school or TAFE? 
Basically the school, and then we rallied the TAFE and (Industry) to 
whatever we needed. Engineering looks very different to what it did last 
year. We did have an (Industry) employee delivering on his days off. But 
because it's such an involved course, that wasn't working for us, pulling kids 
out of class and that sort of thing. So we needed to go to a more sustainable 
approach, and consistent approach, and that's where we had to go with the 
TAFE model on a Friday (BM-A3). 
Although the operationalisation of agreements in the M&E ISP was sometimes 
logistically difficult to achieve there were many findings that demonstrated 
committed working relationships between partners. These commitments were found 
to promote a shared vision among partners, which further enabled them to address 
shared problems. For instance, there was a pattern across the datasets where industry 
provides feedback to schools that their apprentices are struggling academically. This 
feedback is then incorporated into school industry-based training programs to 
address the problem - both stakeholders are committed to resolve this problem. A 
representative extract demonstrates how commitment and a shared vision are 
established between partners below.  
Well, the reason we do things the way we do is because industry have asked 
us to. The feedback from them - because we have very close relationship 
with people like (Tom Smith) - he puts his apprenticeship people through, 
comes to us, shows us their literacy and numeracy indicators, shows us this, 
that and the other, says where they're struggling. So we work with him then 
to build up what's next, and that's how the RIO (Certificate II in Resources 
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Infrastructure Operations) program basically came about. These kids need a 
bit of experience, just a little bit, not a huge amount. But need to know what 
a mine is about, and how it operates, even just to get past the interview 
process. So that's important, and also the engineering's been very important 
for those skills once they do go into their apprenticeship (BM-A3). 
The schools were also found to be willing to develop networks more broadly 
than just the M&E industry. For example, Dragline High is involved in an advisory 
board where representatives from schools, multiple industries (building and 
construction), small business, TAFE and partnership brokers meet to discuss 
common issues. These arrangements deepen the overall commitment to the ISP 
model generally and strengthen the commitment through knowledge sharing. The 
quote below shows how this works for Dragline High: 
So who's on the advisory board? Well, like I said, it's in the development 
stages but it's going to be (Tom Smith), we will have (Bill Jones) from 
(Industry) as well, who's the training manager out at (Company).  We'll also 
have local business, like the company that Sean works for, we'll have our 
Doorways to Construction rep, and we’ll have people within the school as 
well.  There's lots of networks and stuff that we are part of to keep on top of 
all this sort of thing, like next week we've got the (regional) VET Network. 
All the VET coordinators, school-based apprenticeship and traineeship 
coordinators get together with industry and partnership brokers and whoever 
else would like to come along and we keep up with what's happening in the 
sector as well as what's with industry.  So we've got lots of opportunities to 
be tapping into what you want and how would you like us to do it (DH-C2). 
QMEA perspective on agreements 
QMEA representatives interviewed described how industry sponsors through 
various agreements and arrangements support the QMEA through the provision of 
funding and in-kind support. The data show that the QMEA has, “12, 13 monetary 
sponsors and we probably have in the vicinity of about 50 that offer in kind support 
including those 13” (Q-B1). Further confirmation of how the QMEA sponsors 
engage with the QMEA and therefore the nature of their commitment is illustrated in 
the extract below.   
we have foundation sponsors and that's a large proportion of our (QMEA) 
budget. We then have sponsors that might come in for individual projects 
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like the Liquid Natural Gas agreement or the Coal Seam Gas agreement. 
Some smaller agreements that might just be we want these sort of programs 
delivered just to this suite of schools but any of the resources that are 
developed out of that can be used further a field in the QMEA. (Q-B1) 
The sponsors are divided into levels depending on the nature of their 
commitment to the QMEA and the agenda of the overall M&E ISP. The document 
data show in Table 4.7 each of the QMEA sponsors as well as the levels of 
sponsorship, which includes foundation sponsors who contribute direct funding to 
the QMEA through to other various arrangements with newer companies. The 
QMEA also engages with industry beyond their direct sponsors to establish 
partnerships between school and companies.  
Table 4.7. 
QMEA Sponsors 
Foundation 
Sponsors 
Silver 
Sponsors 
Bronze 
Sponsors 
Project 
Partnerships 
Coal Seam 
Gas 
Sponsors 
Liquid 
Natural Gas 
Sponsors 
Anglo 
American 
Metallurgical 
Coal 
Ensham 
Resources 
Jellinbah 
Resources 
Pty Ltd 
Xstrata Coal Arrow Arrow 
Energy LNG 
Project 
BHP Billiton 
Mitsubishi 
Alliance 
Peabody 
Pacific Pty 
Ltd 
Wesfarmers 
Resources 
 Origin APLNG 
Rio Tinto 
Coal Australia 
Sedgman 
Limited 
  QGC GLNG 
Stanwell 
Corporation 
Limited 
   Santos QCLNG 
Xstrata 
Copper 
     
 
This engagement was verified during interviews with school-based research 
participants (principal and teachers) who acknowledged having agreements with 
companies who were not sponsors of the QMEA. The data show through the QMEA 
business manager who describes their approach to engaging the M&E industry: 
So we have our partners who are our sponsors but we engage industry 
beyond that.  So we actually go to the QMEA membership to draw the 
people who - who are engaged with the QRC (Queensland Resources 
Council) membership to look at the people who are engaged with the QMEA 
(Q-B1). 
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Also emerging from the data was confirmation on how the QMEA establish a 
shared vision between industry and schools. As described in the interview extract 
below, the QMEA projects officers attempt to negotiate a partnership with a 
particular mining company from the perspective of the school. This approach is clear 
evidence of commitment between the QMEA and schools that has been progressively 
developed over time. They discuss with the companies the specific needs that schools 
have such as curriculum needs or professional development for teachers.  
Do you get into any formal agreements with them? (Interviewer). The Coal 
Seam Gas (CSG) and the Liquefied Natural Gas (LNG) projects that we've 
had. CSG one finished at the end of last year, that was a three year 
engagement and they actually - and (Paul) was involved in the initial 
discussions there.  They actually came with a suite of programs that they 
wanted to implement and then it was negotiated exactly from a school's 
perspective, what schools might want.  Because I think industry has this, this 
is what we want but it doesn't always work for schools.  So QMEA's kind of 
that person in between that says that's fantastic from your perspective but 
this is what the schools want.  Our area of expertise is taking what industry 
really desire from the partnership and what schools need and vice versa 
(QMEA business manager, Q-B1). 
Government perspective on agreements 
The Queensland government is in the process of adjusting their policy on how 
they engage with industry. This adjustment also illuminates how the Queensland 
government expresses their commitment through agreements. For instance, 
government communicated only through the Industry Skills Councils (overarching 
peak bodies) to determine the workforce skills for each industry and the amount of 
training and the associated funding required. The Industry Skills Councils were also 
the only organisations engaged through agreements to supply information on the 
vocational skill needs of schools. The extract from the data below verifies this.  
We're portfolio managers for certain industries, and so we cover all the 
industry, not just the schooling side or the school to industry side. So, yes, - 
a key part of the role is to work with our industry skills body for that sector, 
and to engage with that organisation. They produce a skills and workforce 
development report for us, which provides all of the information - skill and 
workforce development information, and priorities for the sector. In that 
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could be the school sector - the school industry sector as well, in terms of 
what's happening in there (P-A1). 
The government has an agreement with the QMEA to extract intelligence on 
what attracts young people to the Resources Industry: 
At this stage, our arrangements for industry engagement are through the 
QMEA - through the Gateway Schools program, where we are able to gather 
some intelligence, and also at the moment, we're working with QRC in terms 
of setting up some arrangements for them. We have formal contracts with 
the QMEA. (P-A1) 
The data show there is evidence that the government also engages directly with 
other organisations such as the QRC and their member (M&E companies), which 
demonstrates a broader commitment to the M&E industry. This does not infer that 
the direct commitment to the QMEA is weakened by government engaging with 
other organisations (e.g. BMA, Xstrata), rather it could be argued that the 
government is demonstrating stronger commitment to the M&E ISP as they seek to 
deepen their overall engagement network. The finding is substantiated in the 
following extract. 
There is also direct engagement, which we have directly with enterprises. 
So, we have a relationship, for instance, with BMA. We have relationships 
with Thiess mining and other big players, Xstrata. So, the government itself 
will engage as it sees fit and with appropriate bodies. Our arrangements for 
industry engagement are through the QMEA - through the Gateway Schools 
program, where we are able to gather some intelligence, and also at the 
moment, we're working with QRC in terms of setting up some arrangements 
for them (P-A1). 
The Queensland government has further demonstrated their commitment to the 
QMEA through base level funding to employ QMEA officers. This is verified in the 
data below: 
The amounts are around - our base funding is around $150,000, so that's 
enough to employ a full-time person, and not much more, really, with 
$25,000 for general operation expenses. (P-A1) 
With reduced financial resources in the State of Queensland due to recent 
global economic fluctuations the approach to industry engagement has changed. The 
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State Government is now seeking to verify the genuine needs for the State through 
multiple sources. This change has impacted on the nature of the agreements, with a 
focus on accountability, external monitoring and key performance indicators, as well 
as contestability. Government industry engagement managers involved with ISP 
provide their perspective in the extract below: 
We are getting a quarterly report from each of the Gateway Schools. We're 
asking for key action - key areas they want to action in the next year, so we 
try to narrow that down as well, and say, well, these are the five areas. That's 
good for our managers of industry engagement to focus on as well, how are 
they going against each one? That quarterly report comes in, we've also 
checked that against the action plan. I guess it's important for us, from a 
Queensland government perspective, that we're seeing value for money. So, 
if we're spending $150,000 on a Gateway School, that we're seeing there's a 
return on that investment and there are some positive outcomes (Public 
Servants, P-A1). 
As a general finding the main priority for government is the delivery of current 
and future skilled human resource needs of the State’s economy and not the recurrent 
funding of the QMEA. This is why there remains uncertainty over the funding 
arrangements and the Queensland government’s longer-term commitment to the 
QMEA. The analysis indicated that, “We (government) always say we're not certain 
about the budget for the following year, so it's important for them to look at 
leveraging (P-A1).  
Therefore, based on the interview extract above the Government’s agreement 
with the QMEA may not continue to operate under the same arrangements 
particularly in regard to financial commitments verified during interviews. Some 
clarification on how the Government views their relationship with the QMEA is 
outlined below.  
The Gateway to Industry Skills Program is another engagement strategy we 
have, and as (Peter) mentioned, we have direct engagement strategies where 
we work straight with the organisations. So, yes, we've got next year, we've 
revised that. We've - given the funding available, we've had to reduce the 
industry skills bodies down. So, it's going to be a bit tighter next year, in 
terms of how we work - a bit more role for the managers of industry 
engagement to be a part of work with industry (P-A1). 
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The analysis and findings reporting will now turn to the major themes and 
synthesis of Section 4.3 derived from the findings under the unit of analysis 
commitment. 
4.4.3 Summary of key finding on the major theme commitment 
Having analysed the findings, there are three major themes that emerged from 
the data (see Table 4.8). These three themes now add to the first theme of 
interdependency discussed earlier. The first theme in this section, which is the 
second theme of the study, is: 
1. Partner commitment to the achievement of M&E ISP objectives is 
dependent on the external factors that influence demand for each partner.  
This theme occurred differently depending on the stakeholder and the system 
level in which they operate. Primarily this research found that there is a tension 
between the commitment levels of each of the partners. The participating M&E 
companies overwhelmingly support an informal approach to the operationalising of 
the M&E ISP. The external factors such as the challenging economic environment 
have made companies wary of locking into fixed contracts with schools. Whereas 
schools would prefer that agreements were formalised with transparent performance 
measures and targets. Schools are also driven by external factors such as the need to 
clarify resourcing so that they can employ adequate numbers of teachers and plan 
sustainable curriculums. At the local level (micro, meso) schools were found to take 
the lead role in ensuring a high level of commitment existed and that there was a 
level of certainty in the agreed commitment. The QMEA did however broker at the 
exo-level with their sponsor companies and with other non-sponsor companies. The 
impetus for schools brokering is based in their desire to influence and secure 
agreements from participating companies. The second major theme is:  
2. Maintaining the balance of power between stakeholders is critical to 
maintaining commitment in the M&E ISP. 
This second major theme in this section was determined after synthesis of 
associated sub-themes. It is clear that the balance of power in ISPs is critical and 
needs to be appreciated equally by all partners. However, the results revealed that 
some partners had a deeper appreciation of the importance of power than others. The 
older and well-established companies understood how power worked and were able 
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to manipulate it in a way that was mutually beneficial to all partners. For instance, 
they were able to articulate to schools in a relational manner where they were having 
problems with their apprentices. The schools were then able to adjust their 
curriculums to produce better and work-ready apprentices.  
Some of the newer companies (coal seam gas companies) do not view their 
role within the M&E ISP in the way that the older companies do. The newer 
companies were found to be more focussed on acquiring human capital (employees 
that add value to their company) and did not always appreciate the needs of schools 
and the local community. This was evidence of imbalance of power in the M&E ISP. 
The QMEA were able to act in a broker role and use their pre-existing links (via the 
Queensland Resources Council and their sponsors) to advocate for the actual needs 
of schools. This also was evidence of the QMEA balancing the power among the 
exo-system level. Interestingly, the schools brokered power at the micro and meso-
system level whereas the QMEA brokered power at the exo-system level. 
The third major theme under the unit of analysis commitment is: 
3. Allocation of resources throughout the M&E ISP is constrained by the 
degree of risk to partners. 
The layering of the major and sub-themes also enabled the analysis to 
investigate and understand how resources are distributed throughout the M&E ISP. 
For instance, although there was evidence of M&E companies committing to direct 
funding arrangements (e.g., $160,000 over three years) unfortunately, this is not the 
preferred approach going forward. Industry partners have expressed clearly in 
multiple interviews that future budgets will not be allocated in the way they have 
been in the past. Their preference is for in-kind support due to the financial risk 
resulting from broader global economic fluctuations. However, in-kind support is not 
to be underestimated in terms of the actual cost to companies and the learning 
benefits distributed to schools and to students. Companies were found to be 
committing substantial human resources (managers, engineers, geologists and 
surveyors) to attend various school and industry-based activities. Industry 
participants stated that the in-kind distribution of resources is a more sustainable 
approach. 
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The approach to how government expenditure is allocated to the M&E ISP 
further contributed to the third major finding under the unit of analysis commitment. 
Government has changed policy on how the State’s skill needs are determined in the 
Resources Industry. This is an important finding because it illustrates how at the 
macro and exo levels evolving dynamics influences how resources are allocated to 
the M&E ISP. Previously the Queensland Government sought advice only from the 
Resources Industry skill council whereas now this is gathered directly from a range 
of secondary linkages, such as M&E companies and the industry peak body (QRC). 
Arguably, this change is about mitigating the Queensland Government’s risk. 
Moreover, what has been clarified in this research is that the Queensland 
Government has not guaranteed ongoing funding to the M&E ISP (annual base 
$175,000). Therefore, adoption of a whole ecological perspective and use of all 
avenues supporting connectedness has to be pursued. The Queensland government 
funding allocation to the M&E ISP to date is only one policy approach to promote 
school-to-work transition into a targeted industry. The Trade Training Centres 
(another government initiative) also fall under this policy, though they are not within 
the scope of this study and very much driven by Government and have no industry 
participation as evidenced in ISPs. Furthermore, if the allocation of resources were 
deemed to have improved cost benefits in other programs the Government may 
change policy. 
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Table 4.8. 
Commitment Major and Sub-themes aligned to Research Questions 
Descriptor Codes Unit of 
Analysis 
Sub-themes  Major themes RQ 
Agreements AG 1-3 Agreements/MOUs: documented aims, scope, roles & responsibilities, 
governance, finance, termination arrangements  
External government monitoring through agreements 
Companies prefer informal agreements through verbal commitment 
Schools want contracts formalised and tight  
Schools initiate and broker the establishment of contracts not 
companies 
Sponsor companies have agreements with QMEA 
Non-sponsor companies have agreements with the QMEA and schools 
Partner commitment to the achievement of 
M&E ISP objectives is dependent on the 
external factors that influence demand for 
each partner.  
1-2 
Shared Vision, 
Reciprocity 
SV, 
REC 
1 - 4 Older well established companies verify trust through on-going 
commitment to M&E ISP and broader community 
Newer companies lack commitment capital within the M&E ISP 
Industry articulates apprentice training needs and influences schools to 
convert need into curriculum 
QMEA understands school needs and brokers effectively on behalf of 
schools 
Maintaining the balance of power is critical to 
maintaining commitment in the M&E ISP. 
1-2 
Equity, Resource 
Allocation 
EQ, 
RA 
1- 4 Companies do not want to be locked into financial commitments 
Companies prefer to provide in-kind support 
Government verifies M&E skill needs via multiple sources and 
allocates resources accordingly 
Government driver for participation in M&E ISP is State’s skill needs 
not funding of M&E ISP 
Allocation of resources throughout the M&E 
ISP is measured against the degree of risk to 
partners. 
1-2 
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4.4.4 Relevance of findings (major themes) to the research questions and 
research problem 
The major and sub-themes identified in this Section provide understanding of 
commitment, as it was operationalised in the M&E ISP. They further contribute to 
answering the first two research questions and address the three research problems 
presented in Chapter 1. It should be noted that there is significant overlap in the 
following two research questions. The second question focuses directly on the 
principles and captures the major and sub-themes of the study. By way of reminder 
the first two questions are: 
1. What is the nature of industry-school partnerships in the minerals and 
energy sector in Queensland? 
2. How are ecological principles operationalised throughout the minerals and 
energy industry-school partnership system? 
The first major theme in this Section, partner commitment to the achievement 
of M&E ISP objectives is recognised by all stakeholders but noted as being 
dependent on external factors that influence how each partner engages in the M&E 
ISP. This can be aggregated into three sub-themes, which provide the rationale. First, 
this theme (partner commitment) helps to address the third research problem, where 
in the Australian context there appears to be a lack of understanding of the real need 
for ISPs as described by schools and industry. This study’s findings suggest that all 
stakeholders concur that there is a genuine need for ISPs. Moreover, there is 
evidence in the data, which includes the demand needs as expressed by government, 
industry and of schools. Primarily these partners have need for a profitable economy, 
a skilled workforce and effective school-to-work transitions respectively - mutual 
benefits. When these demands (and others identified) are not realised (for a range of 
reasons such as economic fluctuations) then the commitment to actual achievement 
of ISP objectives is threatened.  
Second, this major theme also illuminates understanding of research question 
one, supplementing the theme of interdependency. For instance, the interdependent 
nature of the M&E ISP is further verified in circumstances where respective 
partners’ level of demand for the ISP is uncertain. Under the uncertain 
circumstances, it is particularly evident when the level of demand of one partner 
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changes and impacts on other partner’s capacity to realise intended objectives. This 
was observed when some mining companies sought to move from direct funding of 
the M&E ISP to an in-kind support approach.  
The second major theme in this Section, maintaining the balance of power 
between stakeholders is critical to sustaining trust and commitment in the M&E ISP 
further clarifies the interdependent nature of ISPs, and how the ecological principles 
operationalise. Balance of power is an ecological concept as described by 
Bronfenbrenner (1979) as discussed in Chapter 2 and is a key factor in maintaining 
commitment among partners that are interdependent throughout the M&E ISP 
system.  
The third and final major theme for this Section indicated that the, allocation of 
resources throughout the M&E ISP is constrained by the degree of risk to partners. 
Interestingly, this study did not find a clear link between maintaining the balance of 
power in the M&E ISP and the allocation of resources. In contrast, despite the risks 
to each partner there was evidence of ‘good will’ and understanding (there were 
minimal exceptions evidenced in some M&E companies) of how resources are 
shared in a community. This third major theme contributes to answering research 
questions two and three. To illustrate, the finding that companies prefer not to 
execute formal contracts and rather offer in-kind support over financial, is addressing 
in part how ecological principles are operationalising. The operating principle of, 
resource allocation balanced against risk to partners, demonstrates the ecological 
balance necessary to sustain the overall system. In similar ways, the Queensland 
State Government were also found to be balancing their risk (on behalf of tax 
payers), where they were driven by the State’s skill needs over the sustainability of 
the M&E ISP. However, there remains a concern over the nature of the commitment 
of government resources and the potential impact of any funding reduction to sustain 
the ecological balance. 
The next Section will now present findings on innovation within the M&E ISP 
which links to the third research question. 
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4.5 FINDINGS ON INNOVATION IN THE M&E ISP 
In this study the unit of analysis Innovation is defined in two ways, which was 
clarified in the preceding Chapters and particularly in Chapter 3 (see Section 3.2.1). 
First, there is innovation in terms of the development of innovative industry-based 
learning programs. Two clear examples of this type of innovation were evident and 
are presented in Section 4.5.1. Second, innovation is defined in the adaptive sense 
where an ISP transforms their practices to avoid risk and remain sustainable. 
Interview and documents present evidence of adaptive innovation in the M&E ISP, 
which is detailed in the extracts below. 
 Table 4.9 presents an advance organiser for the study’s fifth, sixth and seventh 
major themes identified in the study. These major themes are the result of the 
findings offered in Section 4.4 and also align to the third element of this study’s 
theoretical framework, the outputs of ISPs as well as the first element, which 
encompasses the ecological system (see Figure 2.6).  
Table 4.9. 
Major Innovation Themes of Curriculum, Equilibrium and Adaption. 
Theoretical Framework 
Element 
Major Theme 
Outputs of ISP 
 
 
Ecological System 
 
Ecological System 
5th Integration of innovative co-produced and co-
taught industry-based curriculum within external 
systems produces authentic school-to-work 
transitions 
6th The ecological system of the M&E ISP 
functions effectively at equilibrium within certain 
latitude. 
7th When the ecological system is threatened by 
internal and external forces the M&E ISP adapts 
and innovates to maintain sustainability. 
 
4.5.1 Innovative industry-based learning programs 
As noted above, the findings on innovative industry-based learning programs 
within the M&E ISP are extensive. For this reason only two co-produced (industry 
and school) vocational education programs are presented. These are the QMEA 
Science, Mathematics and Related Technologies (QSMART) and the Certificate I 
and II in Resources and Infrastructure Operations (RIO). Both programs are 
innovative programs for students in year 11 and 12 who aspire to engineering and 
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electrical apprenticeships. To clarify, these programs are innovative because they are 
novel and useful and because they are co-produced by stakeholders in the ISP. The 
M&E ISP developed the curriculum content to mirror authentic workplace practices 
and to address problems that apprentices were experiencing in the workplace. The 
authenticity of QSMART and RIO programs are appreciated by the parents of 
students. The perspective of parents was described during an interview with the head 
of maths at Black Mountain High: 
the parents like it (QSMART). They like the fact that they're not learning 
unnecessary stuff.  If kids want to go to a trade, they're getting all the science 
and maths they need.  I've got a kid in my class, in my maths B class who's 
doing QSMART as well because he doesn’t want to do pure physics or pure 
chemistry.  He's using the maths part of the QSMART to help his numeracy 
(BM-C1) 
The exact development process undertaken was difficult to clarify from 
interviews because of various perspectives and because some originators were no 
longer involved (Watters & Christensen, 2013). Regardless, what is clear is that both 
vocational education programs are examples of mutual commitment and boundary 
crossing between the M&E ISP industry and school partners that has led to 
innovative co-produced curriculum. All participants questioned support this claim, 
although there is a wide range of perspectives across interviews. Program content 
was developed by identifying current industry practices while complying with 
standards set out for approved school subjects in Queensland which is verified in the 
following statement, “the physics teacher consulted with industry as to what parts of 
the physics work program would be required.  Her and I worked with the maths, so 
things like budgeting and finance, not just purely trade-related but a bit of life-related 
too” (BM-C1). The foregoing extract is also evidence of interdependence between 
the QMEA and the Queensland Government’s education department. 
One pertinent example raised by multiple participants from different 
stakeholders was to do with how these programs had been able to address 
mathematical problems experienced by apprentices in industry. Some companies had 
to teach entry-level apprentices the imperial measurement system because the mobile 
plant and equipment used in the workplace (coal mine site) was made in America or 
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France (see Figure 4.3). As can be seen in the figure the measurements are in 
imperial system, which is not taught in Australian education system. 
 
Figure 4.3. Caterpillar D11R general arrangements with imperial measurements. 
This particular issue was reflected back to partnership stakeholders and 
subsequently addressed during the design of the vocational education programs. The 
findings show this issue as can be seen in the response of an interview with the 
apprentice program manager on the continued use of imperial measurement, “We 
still live in an inch world. I spend probably three or four days with them (school-
based apprentices) just teaching inches and thousands of an inch” (I-A1). 
The second industry-based program helped students learn how to follow 
occupational health and safety policies and procedures and how to control risks. The 
program was designed to accommodate the gap between what knowledge is expected 
on a mine site prior to a site visit, so that students are able to function on site under 
close supervision. This knowledge addresses the gap in current school curriculum. 
Emerging from the analysis, from all participants who commented on these industry-
based programs, the following claim by a RIO trainer attests how the programs work 
in practice. 
Basically they learn (school students) – they have a (RIO) study guide and 
they do tests and they learn the basics of going into the mining industry. So 
if they were to take an apprenticeship or a traineeship, when they go out they 
know what a hazard plan is, they know what a risk assessment is. They know 
 150 Chapter 4: Results 
the talkings (terminology) of the mine so they’re not just going I’m at school 
and I’m going straight to the mine (BM-H2). 
References to hazard plans and risk assessments within the foregoing reference 
are examples of what Star and Griesemer (1989) terms boundary objects. In the 
context of this study’s research, boundary objects have a plastic quality that enable 
adaption but remain robust enough to maintain commonality between industry and 
school settings. See Chapter 2 Figure 2.4 for extensive discussion on how boundary 
crossing relates to the ecological model and to ISPs generally. These documents 
(hazard plans & risk assessments) are co-produced by school students with guidance 
from an industry trainer, which further demonstrates interdependence between actors 
in the M&E ISP system. Knowledge of how these technical teaching resource 
documents are constructed enables students to appreciate the how to cross boundaries 
(between the school context and M&E companies) and approximates their 
performance with a base level of contextualised knowledge during their participation 
in these programs. To ensure safety of students and mitigate liability for industry, the 
industry trainer was found to provide explicit guidance with an industry perspective 
and insights into the criteria for appropriate performance in the workplace, which is 
shown in the following statement:  
What it basically enables is a 10-week programme where they do an eight-
hour day from nine till three and we learn basically the ins and outs of the 
mining industry. So we do occupational health and safety, we do risk 
control, we do environmental regulations, plan and organise quality 
outcomes (BM-H2) 
Two additional issues were also identified with these industry-based programs, 
first, the duplication of elements from general mathematics, which was verified in 
the data, “it (QSMART) has a little bit of overlap because we do finance in Maths A. 
The science one is definitely different and I think that's the one they (students) enjoy 
the most because it's very like - electrical (trade)” (BM-D2) To date, the issue of 
overlap has not been addressed in the program, however the maths teacher 
interviewed did indicate that the program needed review. 
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Despite the provision of the QSMART program, a second issue was the limited 
capacity of school teachers to contextualise the content to authentic industry 
examples. This constraint is shown in the extract below. 
I’m quite comfortable with the curriculum content of the subject, but 
drawing those links – I’m very new to the mining town. Prior to moving to 
(Black Mountain High) I had very little knowledge of the process of mining. 
So I’m finding that’s where I need to put the bulk of my work in. It’s not in 
the content, but learning how to link the content to the actual processes that 
happen in the mine (BM-D3). 
To illustrate this challenge for school teachers’ two representative excerpts 
from QSMART assessment instruments are provided below. 
 
Scenario 
 
You have just completed high school and have accepted an 
apprenticeship with BMA. You are planning on travelling overseas to 
celebrate the completion of your apprenticeship in four years’ time. 
 
Part A: 
Use the following excerpts from the 2007 BMA Workplace Agreement 
to calculate your gross annual wage for the years 2011 to 2014 over 
your 4 year apprenticeship. The hours you are required to work are: 
1st Year: Mon – Fri 8am to 4pm (including 1 hour unpaid crib time). 
2nd Year: Mon – Fri 8am to 4pm (including 1 hour unpaid crib time). 
3rd Year: Rotating shiftwork as per roster. 
4th Year: Rotating shiftwork as per roster. 
 
Figure 4.4. QSMART Scenario A. 
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This scenario presumes that the school teacher possesses at least basic 
knowledge of apprenticeship models. In rural locations such as Black Mountain High 
an apprenticeship is a common career for male students and is growing in popularity 
for females which was verified in the document, “We have been having discussions 
with some of the companies that run the camps because that’s where these kids are, 
out in the bush more than anywhere else, around school-based apprenticeships for 
girls” (Q-A1). School teachers at Black Mountain and Dragline High were found not 
to be from rural locations and have no prior experience in the Resources Industry. 
Moreover, they are typically early career teachers who have been posted to a rural 
area by the State Department of Education in Queensland. The posting of teachers to 
rural locations is the longstanding policy of the Queensland Government. This policy 
ensures that there is an equitable approach in the public sector accounting for 
Queensland being such a geographically dispersed State. The second challenge for an 
early career teacher in this scenario is to have some understanding of BMA (Billiton 
Mitsubishi Alliance). This is important because many of the student’s parents in this 
region work for BMA and because the company has a long history with Queensland 
communities. Part A also contains presumed industry-based terminology and 
knowledge. For instance, reference to the BMA Workplace Agreement and also 
mining terms such as ‘crib time’, which is slang for lunch breaks. 
Scenario 
 
The auditor has questioned the Health and Safety Policies of the Coalfields 
Training and Excellence Centre (CTEC). It has been accused of not adhering 
to the policy regarding Noise Levels in workshops. You are to investigate 
the Noise Levels that occur at CTEC and write a report to Mrs Campbell, the 
school’s Workplace Health and Safety Officer 
Your Task: 
In a group, design a simple experiment to test the noise levels in CTEC 
whilst various machines are operated. Ensure that you record which areas 
you test and what machines are operating. 
Figure 4.5. QSMART Scenario B. 
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The second scenario also presumes that the school teacher possesses 
knowledge of workplace health and safety policies and procedures. This knowledge 
is not part of teacher training but is critical knowledge in a minerals and energy 
context. Despite these findings there was compelling evidence of ongoing support 
and commitment from employers for these two programs. One large employer 
demonstrated their ongoing support, which is shown in the data below. 
75% of the apprentices that we employed over the past five years have come 
from schools that have done QSMART maths (I-A1). 
These innovative industry-based programs were found to promote boundary 
crossing in two directions. First industry representatives (engineers, geologists, and 
surveyors) are supporting teachers in the classroom by providing access to industry 
standard equipment and technical knowledge. Teachers interviewed reported that 
almost 100% of students who participate in the M&E ISP were interested in 
electrical and diesel fitting apprenticeships. An industry apprentice manager 
commented that these two trades are rapidly changing with technological 
advancements that are far beyond what schools are able to provide. Examples of the 
complexity and scale of the standard mobile plant and equipment that an apprentice 
diesel fitter and electrician works on are presented in Figure 4.6 and Figure 4.7. 
 
Figure 4.6. Liebherr 996 hydraulic excavator. 
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Figure 4.7. Lierbherr 996 hydraulic excavator operator cabin. 
By way of reminder, access to knowledge of, and experience with technical 
equipment (mobile plant) on mine sites aligns to the third element of this study’s 
theoretical framework – the outputs of M&E ISPs.  
Second, school students are boundary crossing to experience first-hand a 
community of practice in the M&E industry. This verifies that legitimate peripheral 
participation benefits are occurring within the M&E ISP. Figure 4.8 provides 
evidence of a student coal mine excursion. In this picture the students are observed in 
mine standard personal protective equipment standing behind a safety barrier. This is 
evidence that students are exposed to the same induction and workplace health and 
safety procedures as legitimate employees. While not participating directly in work 
at the mine the students in this photo are able to observe mine production and ask 
questions of experienced employees.  
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Figure 4.8. Student excursion to an open-cut coal mine. 
School teachers are also experiencing boundary crossing as they engage in 
various professional development activities. These claims are supported by all 
teachers interviewed, which are illustrated by one representative example below. 
But I’ve had people – geologists and what not come from mines to do talks 
and bring equipment and show classes some real life experience. But we 
have had kids travelling to the mine to see how things happen all the time. 
We’ve got relatively good working relationships with key people in the 
mine. So when we need to know something I definitely feel that there are 
people I can approach to get more of an insight. (BM-B1). 
The Gateway to Industry Schools program in Queensland aspired to innovate 
the way that schools and industry partners produce outcomes for the State. Findings 
in the M&E ISP are evidence of the reality and challenges of such innovation and are 
presented as a list of tangible outcomes that emerged from such partnerships, 
including: 
 Institutionalised industry-based curriculum 
 Accredited by State government education authority and VET approved 
 Standard industry-based safety training 
 Resources Industry Orientation Certificate I and II 
 Negotiated contextualised Science, Maths subject called QSMART  
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The M&E ISP successfully adapted and embedded industry-based learning 
opportunities into their curricula. This process involved filtering the industry-based 
curriculum through: (a) school approval processes; (b) VET standards and audit 
requirements; and (c) industry body approvals. Each of these steps in the process is 
negotiated and depends on levels of commitment and resource allocation. There were 
specific examples of State approved school subjects (such as QSMART and 
Certificate II in Resources Infrastructure Operations) as well as examples of 
contextualising existing subjects (earth science with mining geology knowledge). 
Moreover, the curriculum content was often co-taught by industry trainers and school 
teachers under the auspice of registered training organisations who are approved to 
issue qualifications. 
4.5.2 Adaptive innovation findings 
The sustainability of ISPs is a key issue identified across the literature and also 
the rationale for this research. To initially understand how risks and other factors 
impact on the sustainability of the M&E ISP, 14 NVivo codes were assigned across 
the entire interview dataset. Node labels were based on a priori codes and elements 
derived from the overall theoretical framework. Figure 4.9 presents the 14 nodes 
clustered by word similarity and their strength of relationship to each other using 
Cluster Analysis function in NVivo. These initial data are surface level and limited to 
preliminary exploration. However, Figure 4.10 provides some insight into the 
obvious relationships and patterns in the data. 
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Figure 4.9 Sustainability nodes clustered by word similarity. 
A review of Figure 4.9 alerted the researcher that there was a degree of 
similarity/relationship between some of the nodes and words described by 
participants during interviews. For instance, the word sustainability links directly to 
other similar words, (adaptive capacity, funding, agreements, demand, and mutual 
benefits) to form a word cluster as shown in Figure 4.10. These words are sub-
themes of the major theme; being relevant to when the M&E ISP is threatened by 
internal/external forces it adapts and innovated to maintain sustainability. Individual 
words within the sustainability cluster also link to other word clusters. For instance, 
adaptive capacity links to shared understanding, risks, resilience and commitment. 
This does not necessarily imply a direct relationship between the two word clusters 
(sustainability and adaptive capacity) however, what is emergent is a potential theme 
that requires deeper exploration. Also notable are the words that have no clear link to 
sustainability in Figure 4.9.   
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Figure 4.10. Sustainability nodes cluster by word similarity and strength of 
relationship. 
A deeper exploration of sustainability in relation to risks to the M&E ISP 
sustainability was extracted from a summary of coded responses from NVivo. These 
responses are derived directly from extracts within interview transcriptions. The 
interviews were with school principals, industry leaders and QMEA leaders. The 
number of response mentioning risks was 21 and was identified by all stakeholders. 
The school leaders had significantly more responses that noted risks than the other 
partners (4 & 10) identified. However, thorough analysis of the interview 
transcriptions revealed four main risks mentioned by all partners: 
 General economic downturn and funding reduction 
 High teacher turnover / shortage of teachers with contextualised curriculum 
knowledge and experience 
 Centralised QMEA model and staff turnover 
 Student academic and behavioural issues 
In order to provider deeper exploration of the risks presented, specific extracts 
from interviews with supporting document evidence will be presented and discussed 
in turn. 
Sustainability
Mutual 
benefits
Adaptive 
capacity
Funding ‐
direct & 
indirect
Agreements
Demand
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4.5.3 Risk 1. General economic downturn and funding reduction 
When the principal of Dragline High was asked what threatens the future of the 
M&E ISP he responded with the following statement, “The economic climate, 100 
per cent” (BM-A1). It should be noted that the principal of Dragline High later 
became the principal of Black Mountain High. The principal’s perspective is 
arguably supported by recent analysis undertaken by the Australian Stock exchange. 
Queensland apprenticeship commencements have closely aligned to the economic 
fluctuations of the Australian Stock Exchange. The resources boom began in 2005, 
which was around the same time that the M&E ISP was established. With mining 
investment tailing off in 2013 it is expected that sponsorship of M&E ISP may be 
reduced. All participants interviewed are acutely aware of current and future funding 
challenges and how they may impact on the sustainability of the M&E ISP in its 
current form. 
  
Figure 4.11. Adapted from Australian Stock Exchange (ASX) versus apprenticeship 
new commencements (NCVER, 2013). 
Statistical data were collected from the National Centre for Vocational 
Education Research (NCVER) databases to verify whether the concerns (risks to the 
funding of the M&E ISP) expressed in interviews are supported by actual numbers of 
apprentices (see Figure 4.11). By way of reminder, these data link to the third 
research question, on how the M&E ISP adapts and innovates when at risk and 
includes macro-economic risks. The rationale for the specific variables extracted 
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from the NCVER databases is presented. First, the two schools involved in this study 
(Black Mountain and Dragline State High Schools) are located within regional 
Queensland. This geographical area is where the majority of M&E projects are 
situated in Queensland. Second, interviews with all research participants in this study 
confirm that electrical and automotive apprenticeships are the two most popular 
career pathways for students participating in the M&E ISP from Black Mountain and 
Dragline high schools. Third, the rationale for the years included (2001, 2005, 2009, 
2013) is to attempt to align the number of apprenticeship commencements with the 
economic fluctuations of the resources boom. The 2001 data are pre-boom, the 2005 
data are at the beginning of the boom, the 2009 data are at the peak of the boom, and 
the 2013 data are at the beginning of the boom tailing-off.  
What is evident in this time series is the continued upward trend in apprentice 
commencements for electrical and automotive trades. This is in contrast to what has 
occurred when all types of apprenticeship data are reviewed (see Figure 4.12). Note 
in Figure 4.12 that black and gold represent electrical and automotive trades. Other 
non-resources sector trades such as those in the manufacturing sector were heavily 
exposed to the global financial crisis, which may explain the reduced apprentice 
numbers. Further apprenticeship data for the remainder of the 2013 calendar year 
will be required to determine accurately whether apprentice numbers are tailing-off 
with the downturn in the Resources Industry. 
 
Figure 4.12. Resources boom versus automotive and electrical apprentice trends 
(Source: National Centre for Vocational Educational Research, November 2013). 
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In terms of sustainability of the M&E ISP there appears to have been a 
continued demand for electrical and diesel fitter apprenticeships. Over the time series 
there was an increase of approximately 65% and 60% in automotive and electrical 
apprenticeship commencements respectively. 
During an interview with a QMEA representative a question on whether 
macro-economic issues had impacted on operations was posed. The representative 
described how some multi-national sponsors who fund QMEA activities had 
withdrawn their direct funding. 
Loss of sponsors, so we have had loss of sponsors over the past couple of 
years and it’s simple – it’s as simple as due to the industry downturn – this is 
not something that we can support. We’re happy to support in-kind but from 
a monetary perspective, we’re no longer able to do that. (Q-B1) 
Government industry engagement managers interviewed also offered their 
perspective on how economic fluctuation over time has influenced the 
commencement of apprentices.  
If you were warm and vertical, you could do an apprenticeship, and we had 
record numbers of commencements and things like that. Now, the labour 
market is a bit softer. Employers are now - instead of taking everybody, they 
are actually being a bit more picky about who they can choose. (P-A1) 
In one interview the industry liaison officer was asked if the current industry 
downturn had restricted what they are able to offer to the M&E ISP. The 
representative explained that they were able to offer mining employees such as 
engineers, geologists, and surveyors to come to the school to provide access to 
industry expertise but suggested that schools need to look elsewhere for direct 
funding. 
As you can see here today, we can do in kind.  So our people here, this is 
professional development obviously, so I guess the strength for us is our 
employees.  We can give back through participation.  So that's critical. 
Schools are after funding, but they can obviously go the (other companies). 
(I-B1) 
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4.5.4 Risk 2. High teacher turnover / shortage of teachers with contextualised 
curriculum knowledge and experience 
In Queensland there is widespread shortage of qualified secondary teachers in 
manual arts (now called Industrial Technology and Design). Part of the issue is to do 
with a lack of supply from universities. For instance, there is currently only one 
university of the possible eight offering Industrial Technology and Design teacher 
training as a specialisation. A few universities are offering education degrees that 
major in vocational education; however these courses are not providing the necessary 
practical experience, or the skill-set to contextualise knowledge to current M&E 
industry practices. Moreover, school teachers delivering VET qualifications under a 
registered training organisation in Australia must have completed a Certificate IV in 
Training and Assessment under the Australian VET Quality Framework standards. 
The cost of this qualification is prohibitive for schools that are already dealing with 
reduced budgets and short-term teacher contracting issues. Examples of these issues 
as described by participants are below. 
So teacher expertise is a problem in certain subject areas (manual arts) and 
probably teacher turnover as well because you’ve got a lot of young staff 
who come and go. (DH-C2) 
I think the main risk factor, I guess, is staff turnover. If we have staff 
turnover from school or from the company, I suppose, I guess there is going 
to be a change. (I-A1) 
Another challenge I’m facing at the moment as the VET coordinator is the 
qualified teachers. You can walk into a school and teach SAS or OP subject 
no worries. But to teach a VET course you need to have a Certificate IV in 
Training and Assessment, you need to be qualified in that specific area, you 
need to be current, and that’s a huge, huge cost for us as a school. (DH-C2) 
4.5.5 Risk 3. Sustainability of QMEA centralised model and staff turnover 
Emerging from interview and document analysis is evidence of the limited 
capacity of partners to sustain their original vision for the M&E ISP. Unsustainable 
objectives required adaption, for instance, the QMEA began with a regional hub 
model and an on-the-ground presence in participating schools and industry locations. 
Due to financial and human resource constraints, operations were revised to a 
centralised model. QMEA project officers were relocated from regional centres 
 163 
Chapter 4: Results 163 
around the State of Queensland to the capital city, Brisbane. In the previous regional 
model each project officer was responsible for the implementation of the whole suite 
of QMEA programs. Whereas now each project officer is responsible for different 
programs within the overall suite. QMEA representatives interviewed argue that the 
new model is more effective, allowing them to narrow their focus and target 
resources toward more beneficial initiatives. A QMEA officer provided the following 
statement. 
The QMEA before my time as well, had hub people and they had people in 
the regions and then they moved back to the hub people again. I think 
potentially what maybe wasn’t right about the Brisbane centric model at the 
time was that the people weren’t experts in their field. We hadn’t drawn then 
like – Bill came from (ABC) town to Brisbane to be in the QMEA. It’s 
because he sees there’s going to be benefit here and amazing opportunities 
for students statewide (Q-B1). 
The same QMEA project officer later followed up with a further statement 
about how the cost of a regional model had influenced the QMEA to centralise their 
operation. 
Now we’re moving to this new model and I think this new model is much 
better model than it was three years ago definitely. I think the cost benefit, 
it’s – it will only get better (Q-B1). 
In contrast to the QMEA perspective on the change to a centralised model, one 
participating school expressed concern that they were already struggling to cope with 
staffing shortages and turnover prior to the diminished regional presence of QMEA 
officers in schools. This is an interesting finding in terms of the aims of this research 
because despite the QMEA sustaining their own operations they have inadvertently 
created impact on system levels below them within the overall M&E ISP system 
structure. That is, schools have had reduced face-to-face support from the QMEA.  In 
terms of the overall ecological model, the changed QMEA model has impacted on 
the micro and meso-systems levels. Further, this change shows how interdependency 
and commitment across the system also impacts vertically and horizontally. 
QMEA is also a little bit at risk too, because we haven’t got people on site.  
(BM-A1). 
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QMEA management are to some degree aware of the impact of their own staff 
turnover on schools and industry, which is explained below. 
Internal staff, QMEA staff so that if we all decided to up and run and go 
back to schools at the same time then some handover notes and the like are 
probably not going to sustain the QMEA. Schools don’t respond well to that 
tardiness I guess (Q-B1). 
4.5.6 Risk 4. Student academic and behavioural issues 
Of particular concern to industry stakeholders involved in the M&E ISP were 
academic and behavioural issues observed after recruiting school students as 
apprentices. This was discussed earlier under the major theme of interdependency, 
but is also relevant to risks and sustainability of the ecological model. Below are two 
examples of these concerns. 
  Over probably the last five years we wouldn’t have taken 100 apprentices. 
We had 100 apprentice positions that we never filled because kids weren’t of 
a good standard. The results we got this year for our TAFE literacy and 
numeracy test are the worst we’ve ever got (I-A1)  
It is clear that school students were afforded excessive latitude in terms of their 
academic and behavioural standards. Such latitude was unsustainable resulted in 
precariousness for the overall sustainability of the ISP between some companies and 
the two high schools in this research. The poor behaviour of students is described by 
the apprentice program manager below, together with how innovation occurred to 
raise the overall standard of future industry apprentices. 
The behavioural aspect of their time at school, they weren't little angels, they 
were horrible little people, really. I guess we started there by raising the bar 
and that probably happened in Black Mountain High maybe eight years ago.  
Then we would go back and talk to the school and what we found was that 
the teachers could tell these kids till they were blue in the face and they 
wouldn't understand, but we need, as a company, to have a presence in the 
school as well because if they hear it from us - and we're on the interview 
panel - and they don't cut the mustard, then they've really got no-one to 
blame but themselves.  So we started the process to raise the bar or raise the 
standard or raise the behaviour of kids in all of our local schools. (I-A1) 
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Interviewed school principals and teachers presented a comparable perspective 
to the QMEA. Their partnership approach also needed to adapt to be sustainable and 
realise outcomes for students. An interviewed school principal outlines issues 
associated with sustaining the current approach. 
I think sometimes we’re trying to do too much to be everything to 
everybody. So you look at that and you say, something has got to be working 
well. But it’s the addition of everything else. I just wonder how sustainable it 
can be. (BM-A1)  
Despite these challenges, the schools in partnership with M&E companies are 
acutely aware of students, parents, community, and industry expectations to sustain 
these programs. A second example of innovation was observed at Black Mountain 
High. The school is positioning itself more broadly as an education and training 
precinct for the community and the M&E industry. The school principal talked at 
length about his idea across three interviews. The quote below provides a 
representative example of how the school is actively seeking to transform the way 
that the whole community thinks about and utilises the school facilities. 
Currently as a school – I’ve put a proposal to them (industry and community 
council) around saying, let’s look at education training for all the district that 
surrounds and say, if we’re are going to do it properly, let’s make it so 
there’s one spot (Black Mountain High) where people go. (BM-A1) 
To corroborate the interview data a feasibility study proposal was also analysed 
(see Appendix H). The document outlined to the State Department of Education the 
need for a training and education precinct at Black Mountain High with emphasis on 
how the partnership among key community stakeholders could be expanded. Aligned 
with the theoretical framework of this research the terms of reference attached to the 
feasibility proposal detailed examples of innovation which are presented below. 
The precinct will be established to: 
 Improve community access to trade training facilities that meet industry 
standards; 
 Improve community access to recreation facilities and hobbies; 
 Up-skill community members to enable engagement of skilled workers 
into local employment; and 
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 Create a facility for community members to become engaged with 
education and training and establish networks within the community 
(Feasibility proposal and terms of reference (Black Mountain High). 
Finally, evidence corroborating the proposed education and training precinct 
presented by the Black Mountain High principal came from industry. The quotation 
below seems to indicate that the current model is unsustainable from an industry 
perspective.   
We need our kids to come into the work force [in their prime].  The school 
have said that they're looking at a model to make it sustainable, where they 
don't need industry funding.  But again, that's a work in progress (I-B1). 
The findings presented above have provided evidence of rich descriptive data 
derived from interview and document sources to explain issues pertaining to the 
sustainability of the M&E ISP. 
4.5.7 Summary of key innovation themes 
Having thoroughly analysed the findings, there are three major themes that 
emerged under the unit of analysis innovation ( Table 4.10). The first theme is: 
1. Integration of innovative co-produced and co-taught industry-based 
knowledge curriculums within external systems produces authentic school-
to-work transitions. 
This theme was particularly strong within the M&E ISP resulting from the 
consistency of findings and overwhelming data available on the various innovative 
industry-based curriculums. The process undertaken by M&E ISP members was 
similar for the development of each curriculum. In all cases the curriculums were 
successfully adapted and embedded with innovative industry-based knowledge and 
practical learning opportunities. This process involved filtering the industry-based 
curriculum through: (a) school approval processes; (b) VET standards and audit 
requirements; and (c) industry body approvals. There were specific examples of State 
approved school subjects (such as STEM subjects, QSMART and Certificate II in 
RIO) as well as examples of contextualising existing subjects (earth science with 
mining geology knowledge). Moreover, the curriculum content was often co-taught 
by industry trainers and school teachers under the auspice of registered training 
organisations who could issue qualifications. 
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2. The ecological system of the M&E ISP functions effectively at equilibrium 
within certain latitude. 
Of the participants interviewed in this study and the resulting analysis, there 
was evidence of the overall M&E ISP system functioning effectively. This is not to 
say that there was not a range of challenges confronting their operations. However, 
there was evidence of latitude or an equilibrium where the M&E ISP could function 
and achieve their intended objectives. That is, where the needs of industry and school 
were achieved and there was evidence of genuine school-to-work transitions for 
school students. 
3. When the ecological system is threatened by internal and external forces, 
the M&E ISP adapts and innovates to maintain sustainability. 
The final major theme links to the previous theme. The M&E ISP 
demonstrated the capacity to adapt when its survival is threatened. This adaptive 
capacity is despite some serious internal and external threats. There was clear 
evidence of the M&E ISP mitigating internal threats (such as poor student 
performance and behaviour) as well as the adaption of the model of operation. At 
both the micro (schools) and exo-system levels (QMEA) the model had been adapted 
to sustain operations. 
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Table 4.10. 
Summary of Major and Sub-themes on Innovation aligned to Research Questions 
Descriptor Codes Unit of 
Analysis 
Sub-themes Major theme RQ 
Innovation, 
work-integrated 
learning, 
situated 
learning, 
legitimate 
peripheral 
participation 
INT, 
WIL, SL, 
LPP,SH 
3 Boundary crossing, co-produced curriculum, co-taught/trained 
Embedded through QSA approved subjects, Industry 
approval/support, VET audited to standards 
STEM subjects, QSMART, Certificate II in RIO 
Integration of innovative co-produced and 
co-taught industry-based knowledge 
curriculum within external systems 
produces authentic school-to-work 
transitions. 
3 
Adaption, 
shock, 
sustainability, 
risk, problems 
ADP, 
SH, SUS, 
RSK, 
PROB 
3 Schools and QMEA adapt original models for ISP, panarchial 
impact across system levels, geographical dispersion 
Economic fluctuation, QMEA loss of sponsors and funding 
withdrawn, industry support in-kind 
Industry ongoing commitment to hiring apprentices, electricians 
and diesel fitter apprenticeship commencement are holding 
School teachers issues, contextualising curriculum, unfamiliar with 
M&E context, rural short term contracts, inexperienced teachers 
Student academic and behavioural issues, cultural – sense of 
entitlement 
The ecological system of the M&E ISP 
functions effectively at equilibrium within 
certain latitude.  
 
When the ecological system is threatened 
by internal and external forces the M&E 
ISP adapts and innovates to maintain 
sustainability. 
 
1-3 
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4.5.8 Relevance of innovation themes to the research questions and research 
problems 
The three major themes identified in this Section provide understanding of how 
innovation is operationalised throughout the M&E ISP. There are three conclusions 
drawn from these themes intended to address the third research question, “How is 
innovation operationalised throughout the minerals and energy industry-school 
partnership?” The first major theme, integration of innovative co-produced and co-
taught industry-based knowledge curriculum within external systems produces 
authentic school-to-work transitions directly answers the third research question. 
Further, this major theme also addresses the second research problem of how ISPs 
can access industry-based knowledge and curriculum. The second major theme, the 
ecological system of the M&E ISP functions effectively at equilibrium within certain 
latitude addresses the third research question on innovation because it answers how 
the M&E ISP adapts/innovates when it is threatened. Additionally, this conclusion 
further contributes to the second research question, which seeks to understand how 
ecological principles are operationalised in the M&E ISP. The third and final major 
theme of this study, when the ecological system is threatened by internal and external 
forces the M&E ISP adapts and innovates to maintain sustainability also answers the 
second research question. 
4.6 FINDINGS THAT EMERGED FROM THE DATA THAT WERE NOT 
IDENTIFIED IN THE THEORETICAL FRAMEWORK 
Findings associated with poor literacy and numeracy knowledge and skills 
were reported by 15 of the 17 participants interviewed in this research. The industry 
engagement managers from the State Department of Education were the only 
participants not to comment on literacy and numeracy.  
Literacy was not part of this study’s theoretical framework. Neither was there 
any a priori codes assigned to literacy and numeracy. Nevertheless, this theme 
emerged during the research as a major issue for all partners (see Section 4.5.6 for 
some discussion on literacy). An overarching statement on literacy came from a 
highly experienced school principal: 
We're probably pushing through a lot of students now whose literacy and 
numeracy abilities are stretched.  That's one thing I can say for my own son, 
for example.  I want to cry.  It's so bad, his spelling.  I'm looking at their 
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ability to communicate and be literate and numerate.  That's what QSMART 
was really designed for (BM-A2). 
The principal’s statement was supported repeatedly throughout other 
interviews. Perhaps the most revealing extract came from an industry participant who 
identified the poor literacy knowledge and skills of apprentices as a work-ready 
issue: 
To give you some context, every kid that we signed up this year – we signed 
up 49 kids this year as apprentices – every kid that goes to TAFE (Technical 
and Further Education) has to do a literacy and numeracy assessment. Out of 
the 49 kids, 12 passed, which means that they got less than three wrong. This 
is year 10 maths and it’s very basic English understanding, it’s not very high 
level stuff (I-A1). 
The complex issues associated with literacy are beyond the scope of this study. 
However, in this study literacy is highly relevant in terms of its impact on school-to-
work readiness of apprentices. Moreover, the ISP generally has an important role to 
play in tackling the much broader issue of literacy. 
4.7 CHAPTER SUMMARY 
Chapter 4 of this study has exhaustively presented the data relevant to 
answering the research questions. In applying thematic analysis processes to the data, 
including exploration and coding, the study’s explanations and themes were 
progressively built as they aligned to the theoretical framework in the manner 
prescribed in Chapter 3. Further, the study’s themes were consolidated into seven 
major themes. The detail of each major theme is presented in Table 4.11, Table 4.12, 
Table 4.13, Table 4.14, and Table 4.15 within this Section. These themes enable the 
study’s first research question to be addressed most comprehensively, “What is the 
nature of the minerals and energy industry-school partnership.” 
Therefore, the following statement is presented: 
The M&E ISP functions as an interdependent system where the activities of 
each stakeholder impacts horizontally and vertically throughout structural levels. 
Achievement of partnership outputs depends on the commitment level of respective 
partners. Commitment levels vary because each partner is influenced by external 
demands. For this reason, it is critical that commitment and a balance of power are 
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maintained throughout the whole system. Moreover, the equitable allocation of 
resources is measured against the degree of risk to each partner – a reality of 
functioning in a challenging economic climate. Despite these tensions and challenges 
the M&E ISP possesses innovative capacity to produce authentic learning 
opportunities for participating school students. Furthermore, the primary objective 
is being realised, that is, school-to-work transitions. However, this objective is only 
realised as the M&E ISP maintains equilibrium by functioning within certain 
latitude to sustain operations. Finally, in practice, the M&E ISP has demonstrated a 
robust quality to adapt its operating model when threatened by internal and external 
forces. 
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Table 4.11. 
Overall Key Findings linked to the First Major Theme 
Research Problem Research Questions Unit of 
Analysis 
Key Findings First Major Theme 
Focus - Not clear if ISPs 
are meeting their 
objectives. The framing 
of ISPs is too broad, not 
focussed on clear 
objectives or measured 
against targets for a 
specific ISP. 
 
1. What is the nature of 
industry-school 
partnerships? 
2. How are ecological 
principles 
operationalised 
throughout the 
minerals and energy 
industry-school 
partnerships? 
 
1-2 General interdependency, linking, reciprocity, 
influence, boundary crossing 
Micro-system - primary linking, QMEA, 
supplementary linking, industry & school, 
indirect linking, community 
Meso-system - localised leadership, principals, 
managers (BMA), Influence, feedback, reflection 
Exo-system - government: facilitation, model of 
engagement, connection between Gateway 
projects, policy impact, QMEA broker, structural 
catalyst, internal connection, pre-existing 
connection, link to QRC 
One - The M&E ISP functions as an 
interdependent ecological system 
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Table 4.12. 
Continued Overall Key Findings linked to Second Major Theme 
Research Problem Research Questions Unit of 
Analysis 
Key Findings Second Major Theme 
Focus - Not clear if ISPs 
are meeting their 
objectives. The framing 
of ISPs is too broad, not 
focussed on clear 
objectives or measured 
against targets for a 
specific ISP. 
Access - May be a lack 
of access to industry-
based knowledge and 
curriculum 
Need - Lack of 
understanding of the real 
need for ISPs as 
described by schools and 
industry. 
1. What is the nature of 
industry-school 
partnerships? 
2. How are ecological 
principles 
operationalised 
throughout the 
minerals and energy 
industry-school 
partnerships? 
 
1-3 Agreements/MOUs: documented aims, scope, 
roles & responsibilities, governance, finance, 
termination arrangements 
External government monitoring through 
agreements 
Companies prefer informal agreements through 
verbal commitment 
Schools want contracts formalised and tight 
Schools initiate and broker the establishment of 
contracts not companies 
Sponsor companies have agreements with QMEA 
Non-sponsor companies have agreements with the 
QMEA and schools 
Two - Partner commitment to the 
achievement of M&E ISP objectives is 
dependent on the external factors that 
influence demand for each partner. 
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Table 4.13. 
Continued Overall Key Findings linked to Third Major Theme 
Research Problem Research Questions Unit of 
Analysis 
Key Findings Third Major Theme 
Access - May be a lack 
of access to industry-
based knowledge and 
curriculum 
Need - Lack of 
understanding of the real 
need for ISPs as 
described by schools and 
industry. 
1. What is the nature of 
industry-school 
partnerships? 
2. How are ecological 
principles 
operationalised 
throughout the 
minerals and energy 
industry-school 
partnerships? 
 
1-3 Older well established companies verify 
commitment through on-going commitment to 
M&E ISP and broader community 
Newer companies lack commitment capital within 
the M&E ISP 
Industry articulates apprentice training needs and 
influences schools to convert need into 
curriculum 
QMEA understands school needs and brokers 
effectively on behalf of schools 
Three - Maintaining the balance of power 
is critical to maintaining commitment in 
the M&E ISP. 
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Table 4.14. 
Continued Overall Key Findings linked to Fourth Major Theme 
Research Problem Research Questions Unit of 
Analysis 
Key Findings Fourth Major Theme 
Need - Lack of 
understanding of the real 
need for ISPs as 
described by schools and 
industry. 
1. What is the nature of 
industry-school 
partnerships? 
2. How are ecological 
principles 
operationalised 
throughout the 
minerals and energy 
industry-school 
partnerships? 
 
1-4 Companies do not want to be locked into financial 
commitments 
Companies prefer to provide in-kind support 
Government verifies M&E skill needs via 
multiple sources and allocates resources 
accordingly 
Government driver for participation in M&E ISP 
is State’s skill needs not funding of M&E ISP 
Four - Allocation of resources throughout 
the M&E ISP is measured against the 
degree of risk to partners. 
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Table 4.15. 
Continued Overall Key Findings linked to Fifth, Sixth and Seventh Major Theme 
Research Problem Research Questions Unit of 
Analysis 
Key Findings 5,6,7  Major Themes 
Focus - Not clear if ISPs 
are meeting their 
objectives. The framing 
of ISPs is too broad, not 
focussed on clear 
objectives or measured 
against targets for a 
specific ISP. 
Access - May be a lack 
of access to industry-
based knowledge and 
curriculum 
Need - Lack of 
understanding of the real 
need for ISPs as 
described by schools and 
industry. 
3. How is innovation 
operationalised in the 
minerals and energy 
industry-school 
partnership? 
 
2. How are ecological 
principles 
operationalised 
throughout the 
minerals and energy 
industry-school 
partnerships? 
4 Boundary crossing, co-produced curriculum, co-
taught/trained 
Embedded through QSA approved subjects, 
Industry approval/support, VET audited to 
standards 
STEM subjects, QSMART, Certificate II in RIO 
Schools and QMEA adapt original models for 
ISP, panarchial impact across system levels, 
geographical dispersion 
Economic fluctuation, QMEA loss of sponsors 
and funding withdrawn, industry support in-kind 
industry ongoing commitment to hiring 
apprentices, electricians and diesel fitter 
apprenticeship commencement are holding 
School teachers issues, contextualising 
curriculum, unfamiliar with M&E context, rural 
short term contracts, inexperienced teachers 
Student academic and behavioural issues, cultural 
– sense of entitlement 
Five - Integration of innovative co-
produced and co-taught industry-based 
knowledge curriculum within external 
systems produces authentic school-to-
work transitions. 
Six - The ecological system of the M&E 
ISP functions effectively at equilibrium 
within certain latitude. 
Seven - When the ecological system is 
threatened by internal and external forces 
the M&E ISP adapts and innovates to 
maintain sustainability. 
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Chapter 5: Discussion 
5.1 OVERVIEW 
In Chapter 1 of this thesis the M&E ISP was proposed as a systematic targeted 
approach, supported by government policy, to provide exposure for school students 
interested in pursuing a career in the Resources Industry. The M&E ISP is also a 
platform for the Resources Industry to directly promote themselves to potential 
employees with the aim of facilitating school-to-work transitions. From the industry 
side this is achieved primarily through the QMEA, which acts as a broker between 
sponsor companies and participating schools. Sponsor companies provide direct 
funding and in-kind support to the QMEA and to schools. The State Government 
seeks to connect the two disparate partners for the potential economic benefit to the 
State. They do this in two ways: (a) by contracting the QMEA to perform certain 
activities mapped to performance criteria; and (b) by engaging directly with 
companies to seek intelligence about Resource Industry skill requirements.  
ISPs were proposed generally in Chapter 1 as beneficial for three reasons: (a) a 
method for the public sector to reduce costs through partnering with the private 
sector; (b) to address the supply of educational services to geographically dispersed 
locations; and (c) to help schools keep pace with knowledge innovation, new work 
practices and products with innovative educational solutions.  
Despite the above propositions, there was a range of problems identifiable in 
various Australian government funded reports and in the available international 
literature (see Chapter 1). Arguments against neo-liberalism and concerns over 
global multinational companies overriding State public sector education were present 
in the literature. However, these were not the basis for this thesis. What was worthy 
of thorough investigation was an empirical study to understand how ISPs are 
operationalised in Australia. Although substantial endeavours, the various Australian 
reports and literature had not made clear how ISPs are operationalised, preferring 
rather to make general commentary on the benefits without much empirical support. 
Arguably, the Australian approach has only added to the lack of clarity.   
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The scope of this study was aligned to the research problem presented in 
Chapter 1 where three critical areas were identified from government reports and 
literature: (a) lack of focus - not clear if ISPs are meeting their objectives because the 
framing of ISPs is too broad, not focussed on clear objectives or measured against 
targets for a specific ISP; (b) lack of access - lack of access to industry-based 
knowledge and curriculum; and (c) unclear of need - the real need for ISPs as 
described by schools and industry is unclear. 
On this basis of the introductory Chapter, an initial broad literature review was 
undertaken, where a few key authors were identified. A precedent for the application 
of (a) ecological systems theory to understand ISPs, as well as literature that distilled 
the key (b) principles for operationalising partnerships presented the early 
foundations for a theoretical framework. The third element added later to the 
theoretical framework was literature on (c) situated learning and work-integrated 
learning, intended to capture and understand the learning processes and outputs of 
ISPs for school-to-work transitions. This comprehensive three-part theoretical 
framework was the basis for the research questions and an explanatory case study 
with four embedded units of analysis. A sound methodological approach was 
designed, including a deductive method to analyse the data and to test the strengths 
and weaknesses of the theory. By way of reminder the research questions were: 
1. What is the nature of industry-school partnerships? 
2. How are ecological principles operationalised throughout the minerals and 
energy industry-school partnership? 
3. How is innovation operationalised throughout the minerals and energy 
industry-school partnership? 
The three elements of the theoretical framework are the primary organising 
components for this Chapter, which are supported by the three research questions and 
seven major themes (see Table 5.1). Yin (2009) supports this approach for 
explanatory case studies.  
The seven major themes of the study (see Chapter 4) address multiple research 
questions. The three main Sections of this Chapter are: 
1. Section 5.2 Discussion, interpretation and evaluation of the study’s major 
ecological model.  
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This Section discusses how the M&E ISP functions as an interdependent 
ecological system and operates effectively at equilibrium within certain latitude. 
Consideration of how the ecological system adapts and innovates when threatened 
internally and externally will also be discussed. 
2. Section 5.3 Discussion, interpretation and evaluation of the operational 
themes.  
This Section discusses the key operational aspects of the M&E ISP. The focus 
of the discussion is on partner commitment to the achievement of M&E ISP 
objectives and how it is dependent on the external factors that influence demand for 
each partner. The discussion will also consider how balance of power and allocation 
of resources operationalises throughout the M&E ISP. 
3. Section 5.4 Discussion, interpretation and evaluation of school-to-work 
transition themes.  
This Section discusses the integration of innovative co-produced and co-taught 
industry-based knowledge curriculum within external systems and how this produces 
authentic school-to-work transitions. The discussion will also consider global macro-
system impacts on school-to-work transition. Table 5.1 provides an advanced 
organiser for this Chapter. 
 
 
 
 
 
 Chapter 4: Discussion 180 
Table 5.1. 
Chapter Organisational Structure 
 
 
 
 
 
 
 
 
 
 
 
 
 
Research 
problem 
 
Theory element 
 
Research question 
 
Major themes 
Lack of focus Ecological systems 
theory 
What is the nature of industry-school 
partnerships? 
The M&E ISP functions as an interdependent 
ecological system 
Lack of access Operational 
principles for 
partnerships  
How are ecological principles 
observed throughout the minerals and 
energy industry-school partnerships? 
Partner commitment to the achievement of 
M&E ISP objectives is dependent on the 
external factors that influence demand for each 
partner. 
Unclear of need Outputs, school-to-
work transitions 
How is innovation enacted in the 
minerals and energy industry-school 
partnership? 
Maintaining the balance of power is critical to 
maintaining commitment in the M&E ISP. 
   Allocation of resources throughout the M&E 
ISP is measured against the degree of risk to 
partners. 
   Integration of innovative co-produced and co-
taught industry-based knowledge curriculum 
within external systems produces authentic 
school-to-work transitions.  
   The ecological system of the M&E ISP 
functions effectively at equilibrium within 
certain latitude. 
    . 
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5.2 DISCUSSION, INTERPRETATION AND EVALUATION OF THE 
ECOLOGICAL MODEL  
Section 5.2 aligns with the first part of the theoretical framework of ecological 
systems theory. This Section of the discussion relates most accurately to the first and 
second research questions; what is the nature of industry-school partnerships; and 
how are ecological principles operationalised throughout the minerals and energy 
industry-school partnerships? 
By way of introduction, it is important to state upfront that this study extends 
the knowledge and evidence base understanding for employing ecological systems 
theory as means to understand the dynamics of ISPs. This statement is supported by 
three major themes relating directly to ecological theory, which were presented in 
Chapter 4. These will be expounded in relation to the literature in this Section. 
5.2.1 The M&E ISP functions as an interdependent ecological system 
To interpret and evaluate the ecological findings, this Section will discuss how 
the M&E ISP functions as an interdependent ecological system in relation to the 
existing literature. The central tenet of an ecological system is the principle of 
wholeness (Capra, 1994; Dekay, 1996). The other principles that support wholeness 
all contribute to the survival of the overall system. Dekay (1996) argued that the 
principle of interdependency describes the relationship and communication between 
the various levels within the whole ISP system. Furthermore, Dekay defined 
interdependency as an ecosystem principle where, “all members of an ecosystem are 
interconnected in a web of relationships in which all life processes depend on each 
other” (p. 367).   
In addressing ISPs, Hands (2005) wrote that “cooperation stemming from 
partnerships is defined by the presence of interdependence between people, and the 
existence of network relationships with feedback loops” (p. 66).  Hands reported in 
her case study that ISPs align well with ecological theory and noted the principle of 
interdependence where she observed “two-way communication and exchange of 
resources between partners” in the creation of ISPs (p. 73).  In the same way this 
study found that the principle of interdependence was critical to the creation of the 
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M&E ISP. The interviews in this study consistently showed how interdependency 
works within the M&E ISP. For example, one participant reported: 
 I'm the key contact for the schools.  We do a lot of the coordination about 
getting our professionals into the schools, getting the kids out on the site, 
making sure they understand the process of mining.  For instance, next week, 
we've got all grade 8s coming out to go over our sites.  We've taken - we 
take the teachers out there.  It's important they know what industry is about 
when it's in their backyard, which was a big gap (Industry community liaison 
officer: (I2). 
This study concurs with Bronfenbrenner’s (1976) system structure (micro, 
meso, exo, macro) and with ecological system theorists’ Capra (1994) and Dekay 
(1996) who use ecological principles to understand partnerships. This can be seen in 
the role of QMEA and the principles operationalised at the micro and meso levels 
with schools and M&E companies. Moreover, this study’s major themes such as 
interdependency were in an overarching sense similar to other ISP researchers. For 
instance, Epstein’s (2005) theory of partnership program development and 
overlapping spheres of influence is similar to the repeated acknowledgement by all 
stakeholders of the importance of interdependence. Similiarly, Hands’ (2005) use of 
ecological theory as a lens for ISPs was evident in that this study and hers identified 
the importance of interconnected networks. Leonard’s (2011) application of 
Bronfenbrenner’s model demonstrates how ISP impacts on student development. 
Yet, this study has further advanced the application of ecological systems theory in 
the ISP context. It has innovatively applied it to the overall ISP system structure in a 
manner not done by others, which is explained below.  
Bronfenbrenner’s original ecological theory focused on the interconnections 
and influences between the developing person and his/her ecological environment. 
Whereas this study argues that the theory is equally relevant to the development of 
organisations and therefore applicable to ISPs. Having made this argument in 
Chapter 2 (see 2.2.1), all of the ecological principles were applied and analysed 
throughout the overall M&E ISP system (micro, meso, exo, macro). Some principles 
emerged as sub-themes in the study, after they were consistently observed as 
patterns. They included the themes of linking, reciprocity, influence and boundary 
crossing. These sub-themes were considered important to support horizontal and 
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vertical knowledge and resource sharing. For instance, Section 4.3.1 in the results 
Chapter, the QMEA Director provided evidence of how the QMEA acts as a conduit 
to link schools and M&E companies, and exerts influence to provide schools with 
mutually beneficial activities. Different linking mechanisms, including primary, 
secondary, and indirect links were shown to be central to the continued effective 
function of the M&E ISP (see 4.3.1 on the micro-system). These sub-themes 
combined to form the major theme interdependency, and the first major theme of the 
study, that is, the M&E ISP functions as an interdependent ecological system. 
Linking, an important sub-principle of interdependency 
Interdependency was observed in this study vertically and horizontally 
throughout the entire M&E ISP system. Despite other researchers (Epstein, 2005; 
Hands, 2005) identifying interdependency as a principle in their research, they were 
not able to pinpoint where interdependency was occurring in the same way that this 
study did. This was because they did not present a vertical and horizontal structure of 
an ISP system. In contrast, this study adopted the structure of the ecological model to 
detail precisely where interdependency was occurring and the nature of it. For 
instance, in the micro-system where the localised daily activities of ISPs occur, there 
was clear evidence of the operationalisation of interdependency through linking 
mechanisms: (a) primary linking role of the QMEA; (b) supplementary linking of 
industry and school stakeholders; and (c) the indirect linking of various community 
members with the ISP members. Hands (2005) could speak in general terms about 
how interdependency, compromise and flexibility were important but had not 
adopted a structure to express where and how the various stakeholders in the system 
were interdependent.  
Leonard’s (2011) study made clearer how interdependency worked because he 
applied Bronfenbrenner’s (1979) structure, albeit only to student development and 
not to the development of the ISP. Nevertheless, he was to able gain a deeper insight 
into the behaviour of research participants. He was able to claim, “As we begin to 
draw the circle around each student in school – mapping out the micro-system and 
the meso-system from the student’s viewpoint we ran into unexpected difficulties” 
(p. 1000). He went on to say that the meso-system stakeholders were not well 
connected and did not appreciate the interdependency of their activities. In the meso-
system of the present study, the principle of interdependency was more than 
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identifiable as a meso-system activity. This was observable as school principals and 
industry stakeholders: influenced, provided feedback and reflection, leadership to 
school teachers and to industry trainers and mentors in the micro-system.  
At the exo-system level Leonard (2011) again was able to clearly articulate 
how interdependency was operationalised. He carefully applied Bronfenbrenner’s 
(1979) description of the exo-system to his research context, which was evident in 
the following statement, “distant partnering at the level of the exo-system, in power 
settings never visualised or experienced by students, were facilitating meso-system 
level communication that had a positive effect on student development” (p. 1002). 
Consistent with Leonard’s findings in the present study, interdependency was 
observed as exo-system stakeholders influenced the allocation of resources and the 
making of decisions at lower system levels (meso, micro). A compelling statement 
from this study’s interview data that demonstrated the interdependent nature of the 
M&E ISP at the exo-system was: 
Some decisions that are made through this office and through the department 
that do have a direct impact on networks at the ground level - less so at the 
middle and the strategic level. Certainly, I've seen an example of it at the 
very grass roots level (Public servants: P1). 
In the present study, interdependency occurred primarily in two ways at the 
exo-system: (a) through the Queensland State Department of Education’s funding of 
the M&E ISP and through the enactment of policy; and (b) the QMEA acting as a 
broker for industry sponsors and as a structural catalyst that was able to connect 
stakeholders throughout the entire system.  
Boundary crossing, an important sub-principle of interdependency 
Boundary crossing principles, a sub-component of ecological systems theory, 
and a sub-theme that contributed to the first major theme on interdependency has 
provided a revealing way to explore the M&E ISP. As detailed in Chapter 2 in 
Section 2.2.8 the concept of boundary crossing is a way to effectively transverse 
barriers between disparate organisations such as a school and a M&E company. 
Simply put, “boundary crossing entails stepping into unfamiliar domains” 
(Engeström et al., 1995, p. 333).  
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In the M&E ISP this process occurred at two levels. Boundary crossing was a 
way of identifying and negotiating obstacles to the formation of the M&E ISP, and a 
way of improving compatibility for functioning in each partners’ physical and 
relational setting. In Section 4.3.1 the QMEA Director commented on how the 
QMEA addressed boundaries and negotiated on behalf of schools and industry. 
These findings were in accord with Akkerman and Bakker (2011) who researched 
crossing boundaries between school and work in apprenticeship programs. 
Significant evidence of what Star and Griesemer (1989) originally termed boundary 
objects was also distinguished by Akkerman and Bakker. For instance, in one 
industry-based learning program (Certificate II in RIO) hazard plans and risk 
assessment documents are co-produced by school students with guidance from an 
industry trainer. Knowledge of how these technical documents are constructed 
enables students to boundary cross and approximates their performance with a base 
level of contextualised knowledge. Moreover, Engestrom et al., (1995) identified 
obstacles to boundary crossing such as consensus in sub-groups which prevent 
objectivity in determining purpose for ISPs. Though there may have been elements 
of sub-group consensus this did not emerge in a patterned way in the data of this 
study. Rather, as respective partners established a shared vision for the partnership 
the purpose of the M&E ISP was clarified as well as various problems identified 
(Billett, et al., 2007; Pillay et al. 2013). 
Morse’s (2010) concept of boundary crossing and structural catalysts that 
enable collaboration and the formation of partnerships were in harmony with the 
brokering role that the QMEA was found to enact. The QMEA accelerated change by 
facilitating connections between QMEA sponsor companies and schools. As Morse 
(2010) described, the QMEA were able to converge the multiple perspectives of 
partners because of their pre-existing connections throughout the M&E ISP.  
Akkerman and Bakker’s (2011) boundary crossing mechanisms discussed in 
Chapter 2 enabled this study to further explain how the ecological principle of 
interdependency works in practice. Although generally helpful, the conceptualisation 
of Akkerman’s and Bakker’s four mechanisms needed contextualising and 
strengthening with other boundary crossing authors (Caldwell 2004; Cash et al., 
2006; Engeström & Sannino, 2010). To advance Akkerman and Bakker’s four 
mechanisms (identification, coordination, reflection, transformation) and incorporate 
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it into the development of the ecological framework of this study, the developments 
are interpreted and discussed in light of this study’s findings. 
In ISPs, identification is a process of delineating the differences between two 
partners where basic questions are asked of partners, such as who are you, what do 
you do, and what are you willing to bring to the partnership? Consistently, in 
documents and interviews there was evidence of the identification mechanism. For 
instance, in various agreements between partners, financial and in-kind commitments 
were demonstrated, which were presented in Section 4.4.2. This initial process is 
congruent with Akkerman and Bakker (2011) who pose this mechanism as a 
“questioning of the core identity of intersecting sites” which leads to insights into the 
practices of partners” (p. 142). The coordination mechanism occurred where repeated 
interactions facilitated the permeation of boundaries between partners in the M&E 
ISP to establish and strengthen the overall ecological system. The notion was further 
supported by Cash et al., (2006) who identified coordination as a common 
characteristic associated with an organisation’s boundary crossing processes - either 
horizontally or vertically across stakeholders of the ecological models. Again, to 
better contextualise and strengthen this mechanism, coordination was unpacked into 
six elements supported by the literature on ISPs. The findings concur that factors for 
each partner to consider in this process are: (a) agreements - formal and informal 
(Davies & Hentschke, 2006); (b) linkages - direct and indirect linkages between 
partners (Hands, 2005); (c) tangible outcomes such as co-producing curriculum 
(Watters & Christensen, 2013); (d) coordination model - individual versus team to 
coordinate ISP (Provis & Kenis 2007); (e) leadership - additional to coordinator role 
such as school principal (Bennett & Thompson, 2011); and (f) geography - close 
proximity between partners (Pillay et al., 2013).  
The final two mechanisms of reflection and transformation were generally 
found to be appropriate in the M&E ISP context. Slight points of clarification were 
made without making any significant additions to the mechanisms. For instance, in 
terms of the reflection mechanism, the industry apprentice manager (Section I-A1) 
came to “realise and explicate differences” between his company’s practices, and 
learnt about Black Mountain High’s practices (Akkerman & Bakker, 2011, p. 45) 
(see Section 4.5.2). Findings in this study also supported Akkerman and Bakker’s 
(2011) definition of transformation, where it occurs progressively as an outcome of 
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the foregoing three boundary crossing mechanisms. That is, as the M&E partners 
identified the offerings and activities of each other, established embedded systems to 
coordinate activities, reflected on the perspectives of each partner, there was 
evidence of genuine transformation or some change in current ISP practices leading 
to effectiveness within the overall system (see Section 4.5.1 on Industry-based 
learning programs). This understanding of transformation was also in accord with 
Engeström and Sannino (2010) who emphasise the importance of qualitative 
transformation within an overall activity system. 
Having advanced the application of boundary crossing mechanisms, four 
conclusions were made based on this study’s findings and major and sub-themes. 
First, ISP partners need to identify and understand the types of boundaries and 
common interfaces that exist between schools and specific industries. This includes 
identifying the obvious generic differences and those that are peculiar to an industry 
or individual company. Such knowledge helps to clarify and manage expectations 
and to identify areas of genuine interface where partnerships can develop. Most 
critical is the identification of the specific motivation for each partner’s involvement 
as well as the factors that could dramatically change or end the partnership such as 
economic fluctuation or policy changes.  
Second, effective ISP coordination models across partner boundaries are 
dependent on the geographical scope of activity (Pillay et al., 2013). ISPs that 
operate in geographically dispersed locations such as the M&E ISP may be best 
served by a small broker type organisation that can act as a structural catalyst across 
jurisdictional boundaries (Morse, 2010). This model converges the perspectives of 
partners and draws upon school and industry linkages throughout the ecological 
system. The staffing and travel costs of this model may prove prohibitive for ISPs 
with limited budgets. ISPs that operate in more localised settings will benefit from a 
sole coordinator or project manager that can work directly and efficiently with 
stakeholders. It should be noted that this model is susceptible to the personal bias of 
the sole coordinator. To ensure sustainability of ISPs, ongoing consideration needs to 
be given to both models in the area of succession planning. 
Third, ISPs who practice reflection and address challenges transparently can 
expect to develop innovative and sustainable programs. This study found that there 
are many challenges that potentially impact on an ISP realising its aims and 
 188 Chapter 5: Discussion 
maintaining equilibrium of the overall ecological system. However, when problems 
are communicated openly among partners, there is typically a willingness to adapt 
operations and pursue innovative solutions that are mutually beneficial to all 
partners. Equally, where partners do not practice reflection and become self-serving 
in their endeavours the ISP system is threatened and will reach a threshold that may 
be unsustainable. Fourth, ISPs that seek to integrate programs into existing external 
systems will transform and realise school-to-work transitions that meet the needs of 
all partners and ultimately the end beneficiary – the school student.   
This Section has discussed, how the M&E ISP functions as an interdependent 
ecological system. It has argued this in relation to the first two research questions and 
above discussion has related the findings of this study with the literature, to illustrate 
a better understanding of the nature of the M&E ISP, and how ecological principles 
and structure are operationalised through an ecological system. The next Section will 
discuss how the ISP ecological system functions to maintain sustainability 
effectively at equilibrium within certain latitude.  
5.2.2 The ecological system of the M&E ISP functions effectively at equilibrium 
within certain latitude, employing adaption to maintain sustainability. 
As an ecological principle, a system is susceptible to external and internal 
shocks such as climate change and earthquakes, which may threaten sustainability 
and survival (Anderies et al., 2004). In Chapter 2 of this thesis, argument for how 
shocks to an ISP ecological system can impact on sustainability of operations was 
proposed and predicated upon the literature. This argument was constructed from the 
partnership literature reviews of Bryson et al., (2006) and Pillay et al., (2013). 
Markedly, Bryson et al., (2006) had distilled from the literature the impact of shocks 
from stakeholders internal and external to an ISP, throughout the system levels 
(micro, meso, exo, macro), and highlight their effect on “partners, resources and even 
the purpose of the (ISP)” (p. 50). This study likewise showed that internal and 
external forces threaten the ISP ecological system, which can be seen consistently in 
Section 4.5.2 where four major threats to the M&E ISP are presented. In Pillay’s et 
al., (2013) paper on the critical attributes of public private partnerships they identify 
sustainability as a core principle for ISPs. Further, they highlight in research on the 
Gateway to Schools Industry Program (see this study’s context in Chapter 1) that 
there was no evidence of a sustainability plan or exit strategy for the ISPs. Consistent 
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with Pillay’s et al., (2013) findings this research also failed to identify any evidence 
of a formal approach to sustaining the M&E ISP. Effectively sustaining ISP 
operations, despite various threats is how this study defines ISP equilibrium (see 
Figure 5.1). 
In this study the M&E ISP experienced four main threats to sustainability: (a) 
economic fluctuation; (b) teacher turnover and lack of industry-based knowledge; (c) 
the centralisation of the QMEA model (changed from a State wide regional model); 
and (d) poor student academic and behaviour issues. However, this study concluded 
that despite these threats the M&E ISP was able to adapt and maintain sustainability. 
This conclusion accords with three general ecological principles in the literature to 
explain sustainability: (a) resilience capacity; (b) adaptive capacity; and (c) 
transformational capacity. These principles originated from Holling’s (1973) 
research on social-ecological systems and were further developed by other 
researchers in this field, which were discussed in Chapter 2 (Folke, Carpenter, 
Walker, Scheffer, Chapin & Rockstrom, 2010; Walker, Holling, Carpenter & Kinzig, 
2004). The next section discusses how an ISP addresses internal and external threats 
through resilience capacity. 
5.2.3 ISP resilience capacity 
Walker et al., (2004) posed a general definition of resilience as “ the capacity 
of a system to absorb disturbance and reorganise while undergoing change so as to 
still retain essentially the same function, structure, identity, and feedbacks” (p. 6). 
The present study supports this notion of resilience where schools and the QMEA 
were found to adapt their original models to operationalise the M&E ISP. Walker et 
al., (2004) argue that resilience, as an ecological principle will limit the impact of 
shock. In the M&E ISP this relates to whether the overall system can: (a) absorb a 
shock and maintain natural state; (b) reorganise itself after shock; (c) and whether the 
ISP can build capacity, learn and adapt (Folke et al., 2005). These are central to an 
ecological model. Consistent with these three elements of resilience, the M&E ISP 
demonstrated capacity to: (a) absorb the withdrawal of direct funding of sponsors 
(see Risk 3 in Section 4.5.2); (b) reorganise itself to access increased levels of in-
kind support; and (c) build internal capacity to learn and adapt their model of 
operation. 
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Walker et al., (2004) argued that there are four resilience attributes, which this 
study was able to verify in the data. The attributes are defined and adapted to an ISP 
context in Table 5.2. Adaption of Walker’s attributes are based on this study’s major 
findings that the ecological system of the M&E ISP functions effectively at 
equilibrium within certain latitude, employing adaption to maintain sustainability.  
Table 5.2. 
Resilience attributes for ISPs adapted from Walker et al., (2004). 
Resilience attribute Definition 
Latitude Maximum amount an ISP system can be 
changed before losing its ability to recover. 
Resistance Ability to withstand or embrace change 
within the ISP system. 
Precariousness How close the current state of the ISP 
system is to a limit or threshold. 
Panarchy Resilience of the ISP system at a focal level 
(scale) depends on influences from impacts 
above and below. 
 
Walker’s et al., (2004) resilience attributes generally describe the threats and 
challenges encountered in the M&E ISP context, which is discussed below.  
ISP latitude  
Latitude is observed when there is maximum internal or external change in the 
M&E ISP without disrupting the broad objectives of the ISP. For instance, with 
regard to recruitment of apprenticeships despite general apprenticeship 
commencement numbers in Australia showing an overall decline in 2012-13, the 
Resources Industry has demonstrated an ongoing commitment to hiring apprentices. 
This was shown in Figure 4.11 and Figure 4.12. Specifically the recruitment of 
electricians and diesel fitter apprentices from M&E ISP schools is being maintained. 
It also interesting to note that despite cutbacks to financial resources this has been 
transformed as in-kind support with minimal finance to ensure the ISP is within the 
upper and lower level of the latitude. 
ISP resistance 
 ISP resistance is where the M&E ISPs capacity to withstand or embrace 
change is crucial to the sustainability or even survival of the partnership. The M&E 
ISP demonstrated the capacity to change when one highly influential and 
 191 
Chapter 5: Discussion 191 
longstanding industry partner communicated with schools some concerning student 
and academic issues they were encountering with new apprentices, which 
demonstrated the capacity to embrace change (see Section 4.5.2). In collaboration, 
the two partners worked together to raise academic and behavioural standards and 
thereby enact resistance. Given the M&E ISP is one of six industry sectors it has the 
capacity to resist change by leveraging on the other ISPs within the Gateway schools 
initiatives. 
 ISP precariousness 
This is a helpful way to describe the current state of the M&E ISP in relation to 
risks to overall sustainability. For instance, in Chapter 4, Section 4.3.4 on the macro-
system of the ecological model, the industry engagement managers (P-A1) from the 
State Department of Education provide an example of precariousness, where they 
discuss how funding cuts threaten or place the ISP in a precarious state. 
ISP panarchy 
Panarchy is a term introduced by Walker et al., (2004) to describe the 
panic/instability that can occur throughout the hierarchy of a system across scales. 
This notion of scales is congruent with Bronfenbrenner’s (1979) system structure 
(micro, meso, exo, macro) but adds another dimension. Using the precarious example 
again, panarchy was found in the M&E ISP when the Queensland State Department 
of Education policy was changed to withdraw the funding of VET training pathways 
that are not directly linked to a workplace. This exo-system policy change impacted 
on training offerings at the micro-system level, causing panic/instability at lower 
scales within the overall ecological system. 
Considering the discussion in Chapter 2, Section 2.2.12 on system shock and 
sustainability, together with findings in Chapter 4, this study posits a sub-model to 
support the overall ecological model, termed ISP sustainability zones (see Figure 
5.1). Arguably, as ISPs operationalise the ISP sustainability zones model, including: 
(a) moving the ISP away from thresholds and returning to equilibrium; (b) steering 
the ISP away from the threshold to reduce precariousness; (c) making the threshold 
harder to reach by embracing or resisting system change; and (d) managing 
interactions throughout the entire system to circumvent the largest impact or threat, 
they will sustain ISP operations. Coupled with the model presented in Figure 5.1. 
ISP Sustainability zones adapted from Walker et al., (2004). 
is the development of what Pillay et al., (2013) term sustainability plan. The 
model could become the basis for the development of an ISP sustainability plan. 
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Unsustainable zone 
 
Precarious zone 
 
Partnership  
equilibrium 
 
Precarious zone 
Unsustainable  zone 
Figure 5.1. ISP Sustainability zones adapted from Walker et al., (2004). 
5.2.4 ISP adaptive capacity 
Knowledge of how to ensure an ISP system’s resilience will not in itself ensure 
sustainability. For this reason, the importance of ISP adaptive capacity is emphasised 
and defined as, “the capacity of actors in a system to influence resilience” (Walker, 
2004, p. 6). In the M&E ISP, the capacity to influence resilience levels is dependent 
on the nature of relational interaction, which in turn strengthens interdependency 
between partners and the governance arrangements throughout the entire ecological 
system. Adaptability will likely be evident as members negotiate and collaboratively 
steer the ISP to avoid entering unsustainable states and thus return to an equilibrium. 
An example of an unsustainable state is where an ISP overcommits to various 
activities with insufficient resources – financial and in-kind. However, what occurred 
in the M&E ISP when the system was threatened was some evidence of revising and 
adapting the commitment to fit the realities of the macro system. For instance, the 
QMEA and participating schools both sought to adapt their organisations to ensure 
the system is sustained even if their operations are reduced. The responses of 
respective partners were not in themselves damaging to the overall M&E ISP. 
Although, these responses demonstrate how partners default to a revised level of 
interdependence. This was evident in the results where one school principal 
circumvented the M&E ISP and the QMEA to resolve a resourcing issue.   
5.2.5 Macro-system threats to sustainability 
This research found that negative macro-system issues potentially threaten the 
sustainability of the M&E ISP. In Chapter 2 macro-system threats were discussed, 
and distilled from the literature on ISPs. Notably, Bronfenbrenner (1979) defined 
Latitude 
Above 
Below 
Panarchial 
Scales 
Latitude 
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macro-system threats as being able to penetrate through each system level (macro, 
exo, meso, micro) to influence the decisions and behaviour of individuals within any 
level of the overall system. This research found support for Bronfenbrenner’s 
definition of the macro-system. When the state of the M&E ISP becomes 
unsustainable due to shocks or changes (including economic, political, educational 
and social) the system will need to be transformed. Transformation of an ISP to a 
new state will involve the introduction of new variables. For instance, in the M&E 
ISP a sub-theme of the study was the macro-system educational issue of short term 
contracting for school teachers. Additionally, there was a general lack of teachers 
with VET/trade experience. These macro-system issues together present a 
considerable risk as described by school principals and teachers that threaten the 
sustainability of the M&E ISP. In this circumstance the M&E ISPs will need to 
introduce innovative approaches to transform panarchial cross-scale impacts.  
This concludes the discussion on how the M&E ISP functions effectively at 
equilibrium within certain latitude, employing adaption to maintain sustainability. It 
has argued this in relation to the first two research questions, which has made a 
strong contribution to better understanding the nature of the M&E ISP, and how 
these are operationalised throughout the ecological system.  
The next Section will discuss how three major themes of this study are 
operationalised throughout the M&E ISP. 
5.3 DISCUSSION, INTERPRETATION AND EVALUATION OF THE 
OPERATIONAL THEMES 
Section 5.3 aligns with the second theoretical framework element of this study 
(see Figure 2.6), principles for operationalising ISPs. Therefore, the ensuing 
discussion seeks to explain how the M&E ISP is operationalised by drawing on the 
major themes of this study and by making comparisons with the literature. Chapter 1 
identified the operationalising of ISPs as a problem in the Australian context because 
there was a lack of precise detail in the literature regarding: (a) management and 
governance; (b) resourcing and accountability; (c) distribution of resources; and (d) 
the monitoring and evaluation of ISP investments. This overarching issue was 
encapsulated in the research problem that describes ISPs as potentially lacking focus 
because their objectives are not clear or measured against targets. By way of 
reminder, Table 5.1 provides an overview this Chapter’s structure, including research 
 194 Chapter 5: Discussion 
problems, theory elements, research questions and the major themes. Not all M&E 
ISP operational issues can be discussed within the scope of this study, however those 
that relate to the study’s major themes will be evaluated in relation to the literature. 
As stated, this Section relates to the second element of the theoretical 
framework but is also built upon the three major themes below. 
 Partner commitment to the achievement of M&E ISP objectives is 
dependent on the external factors that influence demand for each partner.  
 Maintaining the balance of power is critical to maintaining commitment in 
the M&E ISP. 
 Allocation of resources throughout the M&E ISP is measured against the 
degree of risk to partners. 
5.3.1 Partner commitment, balancing power and the allocation of resources 
throughout the M&E ISP 
This Section discusses three interconnected major themes from Chapter 4 that 
relate to how commitment is operationalised within the M&E ISP (see Section 4.4.3 
for extensive discussion). ISPs are generally operationalised through governance and 
management procedures, which was discussed in Chapter 2 under Section 2.2.14. 
Such procedures are established and acceptable to respective partners for the purpose 
of securing commitment and accountability to the achievement of ISP objectives. 
The research of Billett et al., (2005) supports this proposition where they found that 
“building partnership governance and leadership involves formulating and adopting 
consistent, transparent and workable guidelines and procedures for the partnership 
work and practice of leadership” (p. 8). In the present study, it was similarly 
expected that the majority of M&E ISP arrangements and commitment between 
partners would be clarified by developing a shared vision, setting objectives and 
formalising agreements (Pillay et al., 2013); and by planning and budgeting 
(Leonard, 2011). These were not always evident in the data and did not manifest 
significantly in the findings. In many circumstances there was little or no formal 
agreement in the M&E ISP. However, prior to recent economic fluctuations the data 
showed evidence of formal commitment through agreements: 
The company is investing over $160,000 in the partnership over the three 
years (2011-2013). The (company) has a strong and longstanding 
relationship with (Black Mountain High), and this partnership demonstrates 
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our commitment to improving the wellbeing and liveability of the 
communities in which we operate (CP1). 
As Bryson et al., (2006) and Provan and Kenis (2007) illustrate, it is not a legal 
requirement for ISPs to formalise their arrangements in agreements and MOUs. 
Rather, governance and accountability becomes necessary because ISPs set 
objectives and involve the transaction of funds between partners and with suppliers 
of services. Despite the rationale in the literature for governance procedures to 
operationalise ISPs, the application and commitment levels varied throughout the 
overall system structure (micro, meso, exo, macro) of the M&E ISP. 
Findings presented under the major theme of commitment (see 4.4.1), noted the 
existence of an unspoken tension between school and industry partners over how 
commitment to the M&E ISP is demonstrated. Industry has an overwhelming 
preference for informal arrangements, preferring not to document their commitments. 
In contrast, schools seek clearly documented arrangements with targets and 
performance measures (see Figure 5.2). Bryson et al., (2006) proposition that when 
partners seek to forge informal agreements they can sometimes work, but that formal 
agreements are more advantageous. This is because formal agreements support 
accountability, which was also a finding of this study.  
 
Figure 5.2. Informal versus formal commitment/agreement. 
 
Formal versus informal commitment preference between partners was due to 
demands that are external to the partnership. That is, M&E companies are concerned 
with productivity and profitability where schools are focussed on teaching and 
learning. To clarify the school side, schools require a level of certainty to manage 
their operations, which formal commitments provide. Provan and Kenis (2007) argue 
that the application of an appropriate governance model can help to address these 
types of issues, such as the lead organisation governance model employed by the 
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M&E ISP (see Section 2.2.14). Provan and Kenis make a distinction between 
governance and dyadic operational linkages. Both aspects are observed in this study 
where the QMEA execute governance through their lead broker capacity, where 
schools are involved in more daily dyadic relationships with QMEA (or others) 
stakeholders. Seddon’s et al., (2005) research on navigating social partnerships helps 
to understand that horizontal networks (dyadic links) exist through the commitment 
and interdependency of “free-floating individuals” (p. 571). In the M&E ISP there 
were many examples of individuals from industry and schools who had established 
“horizontal networks”. However, the M&E ISP arguably does not contain free-
floating individuals, but rather individuals that function within organisations such as 
schools and company structures that operate under legal frameworks. 
5.3.2 Commitment and the balancing of power 
The findings of this study showed that the QMEA is able to influence M&E 
companies to understand the needs of schools at the exo-system level. Without the 
QMEA influencing M&E companies in this way, power throughout the ecological 
system becomes unbalanced, favouring companies. This understanding highlights 
Bronfenbrenner’s (1979) proposition that the ideal situation is when the balance of 
power gradually shifts in favour of the learner, or in this study, schools. Balancing 
power in the M&E ISP is particularly challenging because of the obvious power 
differentials between M&E companies and schools. Despite this, the older well 
established M&E companies in this study were found to be trustworthy because of 
their ongoing commitment to schools and to the broader community. Some newer 
companies were in contrast to the older established companies. They tended to adopt 
a more dominant power role over school partners because they are able to offer 
apprenticeship places in the short-term. The long-term commitment of new M&E 
companies is yet to be tested. This study found that all M&E companies do not want 
to be locked into long-term financial commitments, particularly in uncertain 
economic times (see Chapter 4 Section 4.4 on commitment (I-A1). Their preference 
is to support schools by provisioning a suite of in-kind support activities such as site 
visits, mentoring, mock interviews, training and school career talks.  
Business literature on partnerships emphasises the importance of maintaining a 
balance of power to prevent opportunism by partners (Tuten &Urban, 2001). These 
authors also argue that matters of power between partners are to do with levels of 
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dependency. The issue of interdependency was a major theme of this study and was 
found to be critical to the effectiveness and sustainability of the overall M&E ISP 
system. The level of interdependency in the M&E ISP may also be a weakness if 
there’s an imbalance of power among the stakeholders of the system.  
What must be navigated in ISPs is how to balance power in ISPs or as Cardini 
(2006) warns “the contextual rules of the game often constrain the (schools’) sector’s 
participation to a peripheral and secondary role” (p. 406). To clarify, Cardini is 
meaning that despite a partnership in place, all partners do not have the equal 
resources and power and the weaker partners (schools) do not determine the rules of 
operation. Lave and Wenger (1991) also note that those on the peripheral have less 
power, though if this position is legitimate there can be peripheral participation that 
promotes learning. Similarly, Billett et al., (2007) emphasise that, “true partnership 
must have a bottom-up rather than a top-down style in order to gain commitment 
from the community it serves thereby achieving the goals of the centre” (p. 651). 
Others such as Pillay et al., (2013) argue that ISPs are formed from the top-down 
through governance mechanisms. These realities of partnerships with the private 
sector are also an argument in favour of organisations such as the QMEA, which 
exist to broker and balance power. In practice, they test the motives and expectations 
of M&E companies prior to establishing partnerships, which ensures that schools 
receive a fair deal. This role of balancing power enacted by the QMEA becomes 
more important when there is competition for scarce resources. The QMEA were 
found to be able to consistently achieve a balance of power between the partners of 
the M&E ISP (see Section 4.4.3). Bryson et al., (2006) likewise argue that 
partnerships are more likely to succeed when they have powerful sponsors at the time 
of forming the partnership. It is the powerful sponsor who can influence change, 
promote equitable practices and allocation of resources, and align the objectives of 
all partners. QMEA stakeholders were the largest M&E companies in Queensland 
state and this why they were are to sustain the M&E ISP. 
Futhermore, the QMEA is backed by the Queensland Resources Council 
(QRC), which is another very influential body and critical means to balance power 
between schools and M&E companies. M&E companies understand the role of the 
QRC as an industry advocate. Hence, the QMEA is able to vicariously draw on the 
power of the QRC to influence M&E companies for the betterment of schools. In the 
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literature, sponsor companies (M&E companies) are noted as having capacity to 
directly influence the goals of partnerships as they seek to control how funds are 
allocated (Seddon et al., 2005). The QMEA also performs a broker role that controls 
portions of ISP funding. Sometimes when M&E companies operationalise with 
schools a more dyadic and informal links are applied. The approach usually focuses 
at the micro-system and can tend to forget the higher-level commitments articulated 
in agreements at the exo-system level. Teicher et al., (2006) suggest that, “some 
partnership initiatives have increased efficiency at the micro management level but 
have not been able to establish trust (commitment)” (p. 85). Although, Teicher’s 
argument is in the context of PPPs, of which the M&E ISP is quite different in 
practice (Pillay et al., 2013). Nevertheless, each partner can also become egocentric 
and display diminished levels of commitment. The data showed that the newer 
companies involved in the M&E ISP do tend toward egocentricity viewing the ISP 
solely as a recruitment strategy for human capital (Benefits of ISP). (Q-B1) 
Provan and Kenis (2007) bring further clarity to the discussion as it relates to 
the major finding on partner commitment to the achievement of objectives being 
dependent on the external factors that influence demand. They argue that it is the 
distribution and reciprocation of commitment throughout a partnership that are 
important. They use the terms, high and low-density to describe the levels of 
commitment throughout the whole system. High-density commitment would be 
widely distributed throughout versus low-density which needs only to be evident in 
key relationships.  
5.3.3 Commitment and the allocation of resources 
Relevant to this discussion is the Queensland State government’s powerful 
influence on the M&E ISP. It was clear in interview data that State government 
engagement in the M&E ISP is principally to determine and encourage the skills 
necessary for the State’s economic prosperity. The allocation of State resources to 
the M&E ISP is based on this proposition and is not fundamentally to fund the 
activities of the QMEA or other partners. Moreover, the State determines the skill 
needs via multiple sources, that is, from sources external to the M&E ISP. The above 
understanding, derived from the findings in Section 4.4.3, of how commitment is 
operationalised, the levels of dependency throughout the overall system and the 
balancing of power within the M&E ISP are at tension and require monitoring. 
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Furthermore, the M&E ISP should also seek out alternate sources of funding or in-
kind support other than the State so as not to become overly dependent. 
5.3.4 Understanding commitment from a company perspective  
The way that M&E companies typically enact partnerships should not be 
dismissed in the ISP context but rather better understood by schools. Although M&E 
companies were found to appreciate the needs of schools (through the brokering role 
of the QMEA and realisation of their role on community), this study found that M&E 
companies are primarily influenced by external demands (profit and productivity). 
For M&E companies in a typical business scenario, a buyer arguably has more power 
than a supplier because of their closeness to the customer. In the ISP context: the 
buyer is the M&E company; the school is the supplier of human capital; and 
ultimately the purchaser of the resource (e.g. coal or gas) is the customer. It is for the 
above types of reasons that PPPs and ISPs are such a dramatic cultural change for the 
public sector, including schools (Hastings, 1999). The public sector in rhetoric has 
embraced ISPs but understandably struggle with the principles by which the private 
sector functions. That is, as was consistently found in this study, the influence of 
market mechanisms and economic fluctuations had a significant influence on the 
survival and sustainability of the M&E ISP as an ecological system. 
Summary 
For the M&E ISP to achieve its objectives there arguably does not need to be 
high-density commitment throughout the overall system. The data in this study 
showed that while sponsors prefer an informal approach to ISP activities that this 
does not necessarily mean that they are uncommitted. For instance the data showed, 
“I just think we need to support the schools as much as we physically can and 
whatever support that we can give, we'll be there.  Whether that's formalised or not, I 
don't care, the outcome's not really ever going to change.” (I1) Therefore, the M&E 
ISP can still be effective as commitment is built around key dyadic linkages 
throughout the entire system. In particular, the QMEA needs to present a strong lead 
as the primary linking mechanism and means to promote and distribute commitment. 
Specifically the QMEA needs to constantly remind all partners at all levels of the 
objectives and work toward maintaining consensus. The trade-off for this type of 
governance arrangement where one organisation takes a lead is the low-density of 
commitment. Low-density commitment remains a challenge and an area to be 
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continuously improved particularly as the number of stakeholders in the M&E ISP is 
likely to grow over the long-term. In summary, this Section has discussed how 
partner commitment levels, balance of power and the allocation of resources impact 
on the overall M&E ISP. The next Section discusses the outputs of the M&E ISP in 
the context of school-to-work transitions. 
5.4 DISCUSSION, INTERPRETATION AND EVALUATION OF ISP 
OUTPUTS AND SCHOOL-TO-WORK TRANSITION 
This Section discusses two key aspects of school-to-work transition with the 
aim of addressing the third element of this study’s conceptual framework (outputs of 
ISPs) and the fifth major theme. By way of reminder the fifth major theme is:  
Integration of innovative co-produced and co-taught industry-based 
knowledge curriculum within external systems produces authentic school-to-
work transitions. 
To this aim, the first aspect of this Section discusses the dynamics associated 
with producing innovative vocational curriculum for school-to-work transition. The 
second element draws on macro-system findings from Chapter 4 and discusses their 
impact on school-to-work transition. There are three macro-system issues that impact 
on lower level systems (relevant to the overall ecological model), identified as 
relevant to the scope of the discussion. These are: (a) the market value of VET and 
implications for ISP school-to-work transitions; (b) over-emphasis on higher 
education and impact on supply of apprentices for school-to-work transitions; and (c) 
the impact of international VET systems on ISP school-to-work transitions. 
5.4.1 Producing innovative vocational curriculum for school-to-work transition 
Producing innovative vocational curriculum for ISP beneficiaries, namely 
school students in participating ISP programs is not a new or simple process. The re- 
contextualisation of workplace knowledge for VET programs creates argument over 
what is considered useful knowledge (Hordern, 2014). The challenge is further 
problematised over how such knowledge is produced and inclusive of technological 
advancement (Watters & Christensen, 2013). To manage the diverse approaches to 
content and the teaching and learning process, qualification frameworks are used. 
Hierarchical qualification frameworks are evident in most developed countries with 
the purpose of articulating occupational competency standards (see Australian 
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Qualifications Framework, Europe Training Framework, German Qualification 
Framework). However, such frameworks do not prescribe the vocational content for 
ISP teachers/trainers to enact curriculum.  
Complicating the production of vocational curriculum for ISPs further (or any 
vocational program) is the inconsistency of how occupations are applied within 
industries. For instance, in Resource Industry occupations there are considerable 
differences in production techniques for open-cut coal mining operations. Despite 
completing identical qualifications two operators from different mine sites 
potentially apply vastly different mining techniques and site-specific procedures. 
Inconsistency between company occupational requirements and their subsequent 
influence on vocational curriculum for ISPs leaves schools potentially confused as to 
appropriate curriculum inclusions. Hence, schools may be concerned that some 
vocational curriculum could result in limited market value which is consistent with 
the findings of Wolf (2011) in the UK. Stanley and Mann (2014) similarly emphasise 
the importance of market value, referring to VET outcomes as human capital that 
creates economic value in work (p. 39). As shown in the present study’s interview 
and document data, adjustments to vocational curriculum within the M&E ISP were 
made in effort to address this issue. For instance, one company influenced schools to 
adjust a vocational curriculum to include content on the imperial measurement 
system because their plant and equipment were predominantly American brands 
(Caterpillar).  
Billett (2013) also identified weaknesses in qualification frameworks, pointing 
to their inability to address the complexity of knowledge required. Moreover, Billett 
argues that qualification frameworks are unable to accurately describe how 
occupations are situated in context, although this study argues that this is not the 
purpose of qualification frameworks. Problems associated with qualification 
frameworks are identified in three areas:  
 occupational practice is not uniform and cannot be simply ordered 
hierarchically;  
 all forms of work require higher forms of cognition; and  
 much work is not constrained to its techne, and cannot be classified by 
occupations alone (Billett, 2013 p. 7). 
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The research of Zitter and Hoeve (2012) into hybrid learning environments 
attempts to address some of the weaknesses in vocational qualification frameworks 
identified by Billett (2013). These authors present a model for vocational learning 
design that has been implemented in ISP vocational curriculum in the Netherlands. 
This approach addresses the typical gap between qualification frameworks and what 
teachers and industry trainers enact. The essential elements of Zitter and Hoeve’s 
(2012) learning design model accounts for two critical dimensions relevant to ISP 
vocational curriculums: (a) acquisitional-participation; and (b) constructed-realistic. 
It is important to note that the acquisitional-participation dimension is inclusive of 
both situated and cognitive approaches to learning – an ongoing debate in the 
literature (Anderson, Reder & Simon, 1996; Lave & Wenger, 1991). 
Briefly, the acquisitional aspect of the model emphasises knowledge that is 
acquired and transferrable. Acquisitional knowledge in the ISP context can be learnt 
through competency based training, emphasising cognitive knowledge and standard 
behavioural occupational tasks. The participation aspect of the dimension relates to 
the context and communities of practice literature (Lave & Wenger, 1991). Despite 
nominating the acquisitional-participation dimension as two different componets 
they can be intergrated during the teaching and learning process. Arguably, the 
socio-contextual aspect is of greater importance for ISP curriculum as students 
principally require exposure to occupational roles, employability skills and industry 
expectations more than expert knowledge. Zitter and Hoeve (2012) also place greater 
emphasis on participation in effort to avoid the dichotomy of expert and novice. This 
is not to say that experts and novices are not evident, but that for school-to-work 
transition it is best to emphasise participation. Similarly Alexander’s (2003) model of 
domain learning also takes care not to sharply contrast experts and novices. The 
constructed or simulated aspect of the hybrid learning model emphasises devices 
(e.g., mobile plant or aeroplane simulators), sets of conditions which attempts to 
present authentically, but which are not completely the real thing due to cost, 
technical limitation or risk and time constraints. They are low-fidelity. The realistic 
aspect of the dimension is more advanced and high-fidelity. These settings closely 
resemble or mirror the real professional context. The M&E ISP curriculum were 
found to afford participating students with considerable time experiencing realistic 
professional contexts such as open-cut coal mines. Although the overall curriculum 
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approach in the M&E ISP was found to be more ad hoc than what is described in the 
Zitter and Hoeve (2012) model of hybrid learning. 
To some degree learning design is addressed in the M&E ISP, which was 
verified in the findings:  
What it basically enables is a 10-week programme where they do an eight 
hour day from nine till three and we learn basically the ins and outs of the 
mining industry. So we do occupational health and safety, we do risk 
control, we do environmental regulations, plan and organise quality 
outcomes. (I3) 
However, any success (school-to-work transitions) in the M&E ISP vocational 
programs is more likely attributable to dyadic relational linkages between partners 
rather than quality learning design. Findings in the present study found that the 
integration of innovative co-produced and co-taught industry-based knowledge, 
embedded within external systems produces authentic school-to-work transitions (see 
Section 4.5.1). Ensuing discussion will explain how this occurred and demonstrate 
that the M&E ISP had adequately addressed the challenges of producing innovative 
vocational curriculum.  
This major finding was further supported by Flynn, Pillay and Watters (2014) 
who found that as ISPs boundary-cross they are able to co-produce and co-teach/train 
industry-based curriculum to prepare suitably employable school graduates. The key 
findings are listed below: 
 Institutionalised ISP curriculum - accredited by State government school 
education authority and  
 VET approved 
 Standard industry-based safety training  
 Resources Industry Orientation Certificate I and II) 
 Negotiated contextualised Science, Maths subject (called QSMART) 
 Engineering camps for professional pathway 
This process involved filtering the industry-based curriculum through: (a) 
school approval processes; (b) VET standards and audit requirements; and (c) 
industry body approvals. There were specific examples of State approved school 
subjects (such as aerospace and other STEM subjects) as well as examples of 
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contextualising existing subjects (earth science with mining geology knowledge). 
Moreover, the curriculum content was often co-taught by industry trainers and school 
teachers under the auspice of registered training organisations who could issue 
qualifications. The process mapping of a five-step process for ISP curriculum 
development and delivery, which is presented in Figure 5.3 involves: 
1. ISPs applying boundary-crossing mechanisms (identification, 
coordination, reflection and transformation, see Section 2.2.8 in the 
literature review and findings in Section 4.5.1). 
2. ISPs co-producing curriculum (QMEA and M&E ISP). 
3. ISPs institutionalising co-produced curriculum in external pre-existing 
systems (through the State Education Department). 
4. ISPs co-teaching/training approved curriculums (QSMART and RIO).  
5. Students making school-to-work transitions, or in some cases further 
education or training (employment in electrical and diesel fitter 
apprenticeships).   
 
Figure 5.3. Curriculum development, delivery and outcomes process. 
Though arduous, this five-step process ensures that school students are work-
ready because the gaps in standard school curriculums have been adequately 
addressed by co-produced industry based curriculums.  
Drawing on European examples of vocational curriculum development to 
compare with the M&E ISP experience, there was found to be an inconsistency 
between prescribed and enacted curriculum (Berger et al., 2012). Billett (2004) 
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makes a similar argument concerning the implementation of competency based 
training in Australia, that is, inconsistency between prescribed and enacted 
curriculum. This issue was discussed previously where what is prescribed in 
qualification frameworks versus what is actually taught are different. A comparative 
analysis on the development of vocational curriculum processes across Germany, 
Scotland and Poland was conducted to determine how vocational curriculum is 
constructed (Berger et al., (2012). The German system is highly decentralised and 
collaborative compared with centralised curriculum planning approaches in Scotland. 
This is interesting given the general acknowledgement of the high quality German 
dual apprenticeship system and the overall importance of the collaborative approach 
to curriculum development within the ecological model of this study. The Polish 
system has a limited budget and offers little as a comparison to the M&E ISP 
context.   
Consistent with the findings of the present study, Berger et al., (2012) 
identified that, “meso-level issues are strong determinants of curriculum-making 
policies given the pragmatic nature of schooling and the status and training of 
teachers” (p. 683). Berger’s (2012) research found that despite there being a “distinct 
vocational curriculum within each region that, in practice, the subject is rarely taught 
(enacted) according to the prescribed curriculum” (p. 679). This was not found to be 
the case (on the whole) in the curriculum enacted within the M&E ISP. Curricula in 
the present study were developed collaboratively (similar to the German approach) 
between companies and schools, co-taught and trained and demonstrated consistency 
in the interview and document data between the prescribed and enacted curriculum. 
As described in the results Chapter, there was some variation in the M&E ISP 
curriculum within the QSMART program where teachers interviewed expressed that 
they found it difficult to contextualise their teaching with M&E examples. However, 
this difference was due to a lack of knowledge and experience from teachers rather 
than an active choice not to enact the curriculum or the relevance of the content.  
This challenge for teachers was a consistent theme in the interview data and thus was 
considered a sub-theme.    
5.4.2 Market value of VET and implications for ISPs school-to-work transitions 
ISPs are not sheltered from the present rapid global economic changes and 
their potential impact on school-to-work transitions. Such changes influence and 
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impact on the career decisions of young people (those participating in ISP industry-
based programs) and their connection to education and work (Morgan & Cohen, 
2006). And yet, despite the apparent advantages of the knowledge economy there is 
some evidence of inequity. According to the Wolf Report (2011) in Britain, there is 
uncertainty concerning the viability of some vocational qualifications, which are 
perceived as having limited market value. The problem is not new. Rikowski (2001) 
discusses similar issues in Britain in the mid-1970s where schools were “continually 
castigated by employers and representatives of industrial organisations for failing to 
meet the needs of industry” (p. 29). Gaps between student capability and employers’ 
needs are also well documented in Australia (Forster, 1997). Rosenbaun and Binder 
(1997) found that employers don’t just state their required needs but that they take a 
range of actions, including “screening people in entry-level jobs through linkages 
with schools” (p. 80). A balanced approach involves employers being able to clearly 
articulate their needs. This is not necessarily a straightforward process because 
employer needs vary considerably. Moreover, the needs of employers are subject to 
ongoing change and value judgements.  
Compelling evidence in the present study came from one large Resource 
Industry employer who talked in plain terms about what their company requires from 
new apprentices. This company was able to establish strong dyadic linkages (at the 
micro and meso level) to positively influence the curriculum and thereby address the 
issue of market value. The company was specifically able to influence schools to 
raise the academic standards of schools to produce a higher standard of apprentice 
(see Risk 4 under Section 4.5.2). Emerging as a consequence of this finding and 
other sub-themes was the seventh major theme, “When the ecological system is 
threatened by internal and external forces the M&E ISP adapts and innovates to 
maintain sustainability” (see Table 4.15).   
Clarifying the market value of courses implemented by ISPs is critical and 
therefore must be understood and continuously checked with industry. This 
reinforces the need to maintain high level of communication within and between 
stakeholders involved at the various levels of the ecological system. Understanding 
the market value of vocational courses becomes particularly important as demand for 
apprentices fluctuates which was verified in the data of the present study. The VET 
qualifications delivered through the M&E ISP were found to be generally aligning 
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with the needs of M&E companies, although the data showed that alignment depends 
on ongoing reflective processes across organisational boundaries (schools and 
companies).  
In England, the United States and Australia there is a high percentage of 14-19 
year olds that do not transition successfully from school-to-work, but rather move in 
and out of part time work and various training courses (Robertson & Lamb, 2012; 
Wolf, 2011). Supporting these findings is Nixon’s (2006) qualitative study that 
identified that “males are struggling to adjust to the demands of the new economy” 
(p. 201). This paper is particularly relevant as it compares the decline in the 
manufacturing and resources industry and the rapid expansion of service industry 
jobs largely held by females. Though benefitting female workers, findings suggest 
that males are not adjusting to deep structural change in the economy, which is 
resulting in a “detached male workforce” (p. 202). Consistent with Nixon’s (2006) 
findings, Australia is not immune to global economic changes, which were 
confirmed in this study’s data as a downward trend in traditional male 
apprenticeships. A trend acknowledged by the M&E ISP stakeholders.  
For ISP vocational training programs to remain relevant it is critical that they 
keep pace with industry needs (Tran & Nyland, 2013; Watters & Christensen, 2013). 
Anticipating which skills are relevant to the Resources Industry is particularly 
challenging given the rapid changes in production methods and the labour market 
(Boahin & Hofman, 2013). For this reason there continues to be a focus on generic 
employability skills in the literature, which take students beyond base technical skills 
(Clayton, Blom, Meyers, & Bateman, 2003; Mason, Williams & Cranmer, 2009; 
Zaharim, Yusoff, Omar, Mohamed, Muhamad, & Mustapha, 2009). There was a 
consistent pattern across the data in this study that demonstrated the importance of 
generic employability skills. For instance, the M&E ISP includes Science 
Technology, Engineering and Mathematics programs through the QSMART program 
and the RIO program (see Table 4.15 for sub-themes). Although these programs are 
contextualised to some degree, they are predominantly generic in their curriculum 
design rather than technical. Generic employability skills provide students with the 
capability to adapt and transform their technical skills (technical skills learnt through 
apprenticeship training, such as electrical) to different contexts. From the outset ISP 
industry-based programs need to instil within students a sense of mobility where 
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capability affords them real market value. This is in contrast to traditional vocational 
training programs that only emphasise technical skills and basic competency 
standard rather than focussing on advanced proficiency and employability. The 
combination of both generic and technical skills/knowledge delivered to students 
participating in the M&E ISP programs also contributed to the emergence of two of 
this study’s major themes. To explain, as participating students developed in generic 
and technical skills/knowledge they contributed to the ecological system maintaining 
balance and functioning at equilibrium within latitude (see Table 4.15) and adapting 
when threatened by external forces such as market challenges. Equally, when 
students were found to neglect generic employability skills the ecological system was 
threatened by negative reaction from the industry partners, as well as potential 
employers who possess the power to enable school-to-work transitions. 
The UK and Australian competency based VET systems are similar according 
to Kodiappan (2011). That is, both countries criteria for competence are reflective of 
employer expectations and performance criteria of functional tasks for a specific job 
role. These understandings permeate the M&E ISP competency based training 
curriculum frameworks and are embedded in training delivery as was revealed in 
document (D18 see RII10113 Certificate I in Resources and Infrastructure 
Operations) and interview data (see Section 4.5.1). On the surface this approach 
seems appropriate, however this study argues that this definition of competency is 
too narrow, and fails to address macro-system influences such as the changing nature 
of work and requirements of the knowledge economy (see Section 4.3.4 on the 
macro-system influences that impacted on this study’s ecological system). This 
argument is supported by Winch (2012) who similarly contests that this approach to 
VET is debilitating to the economy and to the individuals who participate in such 
programs. Winch propositions, as does this study, that this approach to VET lacks 
modern workplace realism, rendering individuals “unable to adapt quickly, work 
independently and in teams to update their know-how and other knowledge” (p. 
609). For instance, when macro-economic fluctuations occur in the Resources 
Industry (see sub-theme on ecological fluctuation in Table 4.15), individual workers 
require multidimensional capability beyond base technical skills and competency that 
include but are limited to the following: 
 undertaking short-term project work; 
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 adapting to different safety health management systems across work sites; 
 multi-tasking across various brands of mobile plant and equipment;  
 inter-cultural capacity to work in a diverse workforce; 
 flexibility to embrace innovative practices;  
 efficient production techniques; and 
 working within limited budgets and timeframes.  
Clarifying and constantly advising the above understandings of the nature of 
Resource Industry work in a modern economy is important for the M&E ISP. 
Partners (schools and companies), as well as teachers and industry-based trainers 
need to prepare school students and apprentices with realistic expectations for when 
they transition from school-to-work. For instance, in the Resources Industry there is 
minimal scope for task discretion (control over how work is done) because defined 
roles are tied to production rates, which are linked to company goals and profits 
(Keep, 2004). This is in contrast to simplistic vocational training approaches that 
deliver competency based qualifications without appreciating the macro-system 
challenges brought to bear on individual workers.   
5.4.3 Over-emphasis on higher education and impact on supply of apprentices 
Another global macro-system issue relevant to this study is the over-emphasis 
on university degrees as the primary school-to-work transition pathway – a finding 
presented in Section 4.5.2. Studies in the UK found that one quarter to a third of 
employees are over-qualified and that this phenomenon persists throughout an 
individual’s career (Green & McIntosh, 2007) - this is an OECD agenda pushing 
countries to meet a target for graduates in every country. In Australia, degree 
enrolment increased by 51% between 1996 and 2005 (Brooks & Everett, 2009). 
These authors found that young adults do not necessarily assume a one-to-one 
relationship between a degree and a professional pathway. However, the findings 
showed that young adults perceived a degree as a minimum – a recruitment filter. A 
recent Australian study on job mismatches and labour market outcomes also found: 
(a) a significant pay penalty for those over-skilled and over-educated; and (b) a 
negative effect on the welfare of males who are over-skilled and over-educated 
(Mavromaras, McGuinness, O'Leary, Sloane, & Wei, 2013).  
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In the Resources Industry the greater percentage of jobs are in trades and 
various operational roles with less numbers employed as engineers and similar 
professional roles. Thus, in Chapter 1, it’s noted that this study’s focus was on VET 
for trades and operational job roles, although degree pathways in the Resources 
Industry were acknowledged. This is why initiatives such as the M&E ISP are 
important. They help non-higher education students clarify career trajectories by 
exposing them to real jobs that align with VET. However, the focus on higher 
education continues to influence the career choices of school students despite 
“evidence on the economic impact of and the demand for more graduates is 
ambiguous and contradictory” (Keep, 2004, p. 298). Simply, this over-emphasis on 
higher education degrees creates a misinformed perception of the vocational sector 
and compounds the mismatch between skills and available jobs that don’t require 
degrees. Furthermore, as the supply of higher education graduates continues to 
increase, the jobs and career prospects for those without degrees narrows. Even in 
northern Europe where there is a strong apprenticeship system, bachelor programs 
that are explicitly vocational were found to undermine the value of traditional 
apprenticeship (Hippach-Schneider, Weigel, Brown & Gonon, 2013). In the 
Australian Resource Industry context, this logic would assume that a hydraulic 
excavator operator with an engineering degree would perform better than an operator 
with a Certificate III in Surface Extraction Operations (Australian Resources 
Industry qualification). The emphasis on degrees would also likely exclude a high 
percentage of students not suited to higher education but who perform well in actual 
practical work roles. 
5.4.4 Impact of International VET systems on ISP School-to-Work Transitions 
Comparing VET systems across countries confirms the northern European 
high-performers are also grappling with the place of VET policy within a modern 
economy. The Australian VET system was largely built on the British functional 
approach to competency-based training, which together have “tended to downplay 
the importance of underpinning knowledge and a holistic view of the ‘craft concept’ 
(high-skilled craftsmen) compared with, say, the German and Austrian models of 
competence” (Guthrie, 2009, p. 20). It is this tension between competency-based 
training and a more holistic approach that arguably leaves industry concerned with 
the quality of VET graduates in Australia. Importantly, innovative approaches to 
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VET such as the M&E ISP are able to go some way in resolving the quality issues 
and better aligning VET graduates at the high school level with the needs of industry.  
Winch (2012) argues that the British VET system requires a complete overhaul 
with the aim of providing “occupational capacity which gives young people a sense 
of vocation, largely recognised by society and respected, which results in high 
quality products” (p. 604). This is in contrast to practices observed in Britain and 
Australia where in some cases VET graduates are awarded qualifications for what 
they already know – termed Recognition for Prior Learning (RPL). This practice was 
not observed in the data of this study, but is nevertheless a VET policy in Australia, 
which can be applied to School-based Apprentices and to ISP student participants. 
RPL or similar methods are common VET assessment practice for existing 
employees because they are cost-effective compared with the delivery of holistic 
VET. The general weak implementation practices of VET arguably under-values 
more holistic VET approaches by watering down qualifications to tick-the-box 
exercises (Ryan, 2009; Winch, 2012). Further, such VET policies and practices 
reinforce to industry employees that meagre education approaches are the norm, and 
is appropriate for apprentices and therefore ISP participating school students. This is 
in contrast to the review conducted by the OECD and highlighted by Ryan (2009) 
into school-to-work transition processes that emphasises successful pathways as 
those that “combine high-level general education and occupational qualification” (p. 
3). 
In Germany, more than 60% of 16 to 25 year olds complete an apprenticeship.  
This is compared with 15% of Australian secondary school students who participate 
in some form of VET (Robertson & Lamb, 2012). Student participants in the M&E 
ISP completing electrical and diesel fitting apprenticeships are included in the 15% 
of Australian VET participants. Known as the dual apprenticeship system, the 
German approach involves the apprentice: (a) learning technical knowledge (b) 
continuing general education in the classroom; and (c) learning in the workplace. The 
dual apprenticeship system is characterised by: 
1. Apprentices identified as employees, rather than students, despite still 
being in school. 
2. Three-year duration. 
3. Inclusion of a substantial education element. 
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4. Alignment with well-developed labour markets. 
5. Curriculum inclusive of personal and social development. 
6. Payment of minimal wages increasing as the apprentice becomes more 
productive (Winch, 2012). 
Only two per cent of students experience a dual system in the UK. 
Characteristics two, three, four and six of the German system are generally consistent 
with the Australian apprenticeship system. Arguably, the school-based 
apprenticeships offered in the M&E ISP are somewhat similar to the German 
approach. The arrangement combines paid employment as an apprentice, off-the-job 
vocational training and senior secondary school studies. An Australian school-based 
apprenticeship provides senior secondary school students with hands-on industry 
experience, and the ability to complete a nationally recognised qualification, while 
they complete their senior school certificate. Traditional trade apprenticeships in the 
Resources Industry, (M&E ISP applicable) electrical and diesel fitting are pitched at 
the Certificate III level and take approximately three to four years to complete. The 
Australian approach appears on the surface similar to the German system but does 
not adequately address characteristic one, three and five. These are the curriculum 
elements that make the German system more robust and holistic and increase market 
value with employers. Table 5.3 presents a comparison of European vocational 
systems. 
Table 5.3 
Comparison of European Vocational Systems. 
Country Broad 
Curriculum 
General 
Civic 
Education 
Project 
Management 
School 
Based 
Route 
Dual 
Training 
Route 
Social 
Partnership 
(or ISP) 
Qual 
level/ 
currency 
Denmark    Minimal   3+ High 
Belgium       3 High 
France    Minor   3 High 
Germany    Minor   3 High 
Netherlands    Level 3    2 High 
Poland     Minor Limited 3 High 
England Narrow   Dominant Minor Marginal 2 Low 
Italy Regional 
variations 
    Limited 2 Low / 
Medium 
Adapted from Winch (2012)  
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 As stated previously the Australian VET system was built on the British VET 
system. The gaps in the British and therefore the Australian VET systems are 
obvious in Table 5.3. Salient is that the combination of all elements is what produces 
high market currency, or in other words school-to-work transition. Also notable is 
that the high performing VET systems include social partnerships (inclusive of ISPs) 
as integral to the system, whereas in Britain and Australia ISPs are at best patchy. 
The next Section of this Chapter will summarise the discussion.  
5.5 SUMMARY OF THE DISCUSSION 
Chapter 5 of this thesis has systematically discussed the study’s major findings 
in light of the literature, emphasising the operational aspects of the M&E ISP. The 
discussion has made clearer how ISPs are operationalised and thereby addressing the 
research problem presented in Chapter 1. The discussion cross-linked the literature in 
Chapter 2 and other new literature to the major themes of the study to make further 
inroads into answering the central research question. That is, what is the nature of 
industry-school partnerships? The discussion also helped to strengthen the three 
distinct elements of the theoretical framework as they were progressively addressed 
throughout the Chapter. 
The discussion Section on the ecological findings emphasised the 
interdependent nature of the M&E ISP and how it operates effectively at equilibrium 
within certain latitude. Consideration was also given to how the ecological system 
adapts and innovates when threatened. Discussion, interpretation and evaluation of 
the operational principles focussed on how partner commitment is dependent on the 
external factors that influence demand for each partner. The important principles, 
balance of power and allocation of resources were also discussed and evaluated in 
relation to the literature. Finally, clarification on how ISPs operationalise curriculum 
and school-to-work transition was discussed together with macro-system issues that 
impact on VET globally.  
In summary, this Chapter has convincingly discussed the study’s major themes 
in a manner that innovatively addresses the challenges of operationalising ISPs in a 
modern economy. 
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Chapter 6: Conclusion and Future Direction 
6.1 OVERVIEW 
This present study has thoroughly investigated the nature of the M&E ISP in 
Queensland, Australia. Drawing on ecological systems theory, the study sought to 
ascertain the operational dynamics of the M&E ISP, together with the critical 
functions and outputs. These aims were achieved by: (a) distilling the perspectives of 
stakeholders; (b) seeking confirmation in documentary data; (c) presenting the 
study’s major themes; and (d) discussing the major themes in light of the literature. 
The conclusions of this investigation are detailed in this final Chapter and are 
organised as follows. Section 6.2 details the synopsis of the overall study. Then the 
practical and theoretical implications for the study are discussed in Section 6.3 and 
6.4 respectively. The study’s limitations and directions for future research are 
presented in Section 6.5 and 6.6. The Chapter and overall thesis is then concluded 
with a final reflection in Section 6.7. 
6.2 SYNOPSIS 
This research began with the purpose of gaining a better understanding of the 
operational dynamics of ISPs, a research priority resulting from the expansion of 
ISPs in Australia and internationally. Potential benefits and problems were identified 
in the literature where a lack of rich empirical research was confirmed. The research 
problem was distinguished in three parts and described as: (a) a lack of focus - not 
clear if ISPs are meeting their objectives because the framing of ISPs is too broad, 
not focussed on clear objectives or measured against targets for a specific ISP; (b) a 
lack of access - lack of access to industry-based knowledge and curriculum; and (c) 
being unclear of need - the real need for ISPs as described by schools and industry is 
unclear. 
The theoretical basis for the study culminated in a clear framework for 
partnerships between industry and schools. The literature was distilled into three 
parts to form the conceptual framework: (a) ecological systems theory to describe the 
ISP system structural interdependencies; (b) operational principles to understand 
partnership dynamics; and (c) functions and outputs with particular emphasis on 
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school-to-work transitions. The conceptual framework is an original knowledge 
contribution because it synthesises theoretical and practical concepts, where previous 
research has largely addressed them separately and without the same depth of 
supporting literature. 
By means of qualitative case study, this research sought to understand the 
M&E ISP from the rich collective meaning of school teachers, principals, industry 
representatives, QMEA employees and State government employees. The data were 
collected through 18 semi-structured interviews and verified through relevant 
document data. A deductive approach using the theoretical framework and a priori 
codes was employed to allow for pertinent theoretical thinking and theoretical 
generalisation to other cases. NVivo software was used to support the analysis 
process.  
The findings of this study have specifically addressed the research questions 
and have made the following conclusions. The first overarching research question on 
what is the nature of ISPs was primarily answered through findings that related to the 
operational dynamics of ISPs in three specific areas: (a) the M&E ISP was found to 
be dependent on the commitment level of respective partners to achieve its 
objectives, which varied between partners due to external demands; (b) it is critical 
that commitment and a balance of power are maintained throughout the whole M&E 
ISP system; and (c) the equitable allocation of resources is measured against the 
degree of risk to each partner. 
The second research question that targets how ecological principles are 
operationalised throughout the study concluded that: (a) the M&E ISP functions as 
an interdependent system where the activities of each stakeholder impact 
horizontally and vertically throughout structural levels; (b) despite the existence of 
threats the M&E ISP system maintains equilibrium by functioning within certain 
latitude to sustain operations. The third research question addresses two aspects of 
how innovation is operationalised. The findings suggested that: (a) the M&E ISP 
possesses a robust quality to innovate its operating model when threatened by 
internal and external forces; and (b) the M&E ISP has an innovative capacity to 
produce authentic institutionalised industry-based curriculums that provision school-
to-work transitions. 
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6.3 PRACTICAL IMPLICATIONS 
Having presented the study’s conclusions in relation to the findings and major 
themes there are a range of practical implications for stakeholders. These 
implications relate to where each stakeholder is situated in terms of their role within 
the overall M&E ISP system structure.  
6.3.1 Practical implications for exo-system stakeholders 
Within the exo-system of the M&E ISP there are State Government and 
QMEA stakeholders who powerfully influence stakeholders at lower levels within 
the system. In a practical sense these stakeholders require a greater awareness of how 
their policies, daily decision making and practical initiatives impact on schools, 
industry and the skills required for the Queensland economy. The State 
Government’s purpose for M&E ISP was found to be somewhat different to other 
stakeholders in the system. That is, they identify the M&E ISP as only one practical 
initiative to connect educators and employers, address skill shortages and stimulate 
long-term economic growth for the State of Queensland. This is understandable as 
governments are typically involved in multiple initiatives to implement policies.  
However, this study argues that there is much more that could be achieved if the 
Queensland Government stimulated greater collaboration between educators, 
employers, industry bodies and researchers across all industries where Queensland 
potentially has a competitive advantage. 
Acknowledging the above, this study suggests that the Queensland State 
Government (and the Australian government) adopt a similar approach to what is 
occurring in Europe. For instance, in the UK there exists an Education and 
Employers Taskforce established to promote engagement and collaboration between 
educators (schools) and employers based upon a “coalition of interests” (Stanley, 
Mann & Archer, 2014 p. 247; also see http://www.educationandemployers.org). The 
Taskforce engages in a range of practical initiatives, building the education and 
employers network, as well as undertaking and coordinating research projects with 
universities. The initiative is not industry specific but rather supports a broad 
representation of ISP arrangements throughout the UK. Further, the Taskforce 
manages an annual conference to disseminate the latest research to the growing 
number of stakeholders working in this space. 
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This study acknowledges the quality of work undertaken by the QMEA since 
its inception. In terms of practice it is suggested that the QMEA needs to closely 
monitor the effectiveness of their centralised model of operation. Particular emphasis 
on capturing regular feedback (on-the-ground intelligence) from schools and M&E 
companies will be critical for the QMEA to remain relevant. School participants in 
this research have expressed their concern about the lack of QMEA on-the-ground 
presence – a concern in relation to the centralised model. For this reason it is also 
recommended that the QMEA explore how they could better utilise technology 
(software and social media) to support collaboration between schools and industry, 
and to strengthen support mechanisms with schools on-the-ground (micro, meso). 
Addressing how to better communicate throughout the whole M&E ISP may also 
address the commitment and imbalance of power issues found in this research. This 
could be achieved through regular workshops in regional areas and/or through 
teleconferences and online meetings. 
The curriculums (QSMART and RIO) promoted by the QMEA need to be 
evaluated at least annually to test their currency and market value within the 
Resources Industry. Perhaps establishing an industry/school/university curriculum-
working group would assist with the ongoing validation of their curriculums. There 
may also be scope for piloting specific learning design approaches for the QSMART 
and RIO programs such as was detailed in Chapter 5 of this study (Hybridised 
Learning Model). Learning design is often not considered strategically but is 
typically left to individual teachers and trainers to determine, which is why gaps 
appear between prescribed and enacted curriculums. Finally, it is recommended that 
teacher education incorporate an overview of the VET system, as well how schools 
are able to partner with various industries and employers to strengthen education. 
6.3.2 Practical implications for meso-system stakeholders 
Stakeholders at this level of the overall system were found to be grappling with 
leading dyadic relationships between partners and prioritising the practical initiatives 
for the M&E ISP. These stakeholders would be better served through greater 
collaboration with those above and below in the overall system and by strengthening 
local collaboration with others in their community. In practice, meso-system 
stakeholders (principals and company apprentice managers) need to articulate their 
own practical needs and transparently acknowledge their own limitations due to 
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external demands. Currently the number of ISP initiatives (approximately 10 e.g. site 
visits, careers days, accredited training, mock interviews, QSMART, Earth Science) 
occurring in the participating schools within this research appears too much to 
manage for school principals and other stakeholders at the meso-system level. 
Therefore, it is suggested that schools and companies would be advantaged by 
consolidating the suite of programs, and by doing a few things well. Clarifying all of 
the above in formalised agreements is also recommended despite the M&E ISPs 
preferring to keep arrangements informal. 
6.3.3 Practical implications for micro-system stakeholders 
The contextualisation of the QSMART and RIO programs is difficult for 
school teachers to implement due to the classroom being somewhat of an abstraction 
from the world of work (Lave & Wenger, 1991). This is particularly relevant if 
“what is taught in the classroom is not required on the job” (Anderson, Reder, & 
Herbert, 1996 p. 8). Therefore, it is recommended that teachers be supported to 
contextualise learning for students. To this aim, the QMEA have supported teachers 
with professional development, however there would also be benefit in schools 
working directly with M&E companies to determine important course content, a 
situated learning approach. Collaboration over curriculum will also help teachers and 
trainers to clarify generic and transferable employability skills that are more 
applicable to a modern knowledge economy. 
6.4 THEORETICAL IMPLICATIONS AND REFINEMENTS 
6.4.1 Implications 
In Chapter 2 of this thesis, the research of Bryson, et al., (2006) was used to 
argue that ISP research is typically either theoretical or practical, and that there was a 
lack of research that combines both. This study concurs with Bryson et al., (2006) 
and has endeavoured to present a new model that combines theory and practice. 
Hence, this study is likely one of few to present a holistic ISP conceptual framework 
that is able to guide ISP conceptualisation, operation and output (see also Stanley & 
Mann, 2014). As argued in the methodology of this thesis, analytic generalisation of 
a single-case study (such as this study) is appropriate (Flyvbjerg, 2006; Yin, 2009. 
Arguably a critical case such as the M&E ISP provisions depth of understanding 
behind general ISP problems that is highly relevant to other cases. Moreover, 
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analytic generalisation is appropriate because the individual theories synthesised into 
this study’s conceptual framework are not in themselves new, they present broader 
and previously established theories. Hence, the investigator of this study sought to 
generalise the findings to broader theory distilled from the literature. For instance, 
ecological systems theory is well established and was found in this study and others 
to be highly relevant to an ISP context (Hands, 2005; Leonard, 2011). Also, this 
study has furthered understanding of how ecological systems theory can be applied 
to the ISP context. Equally, the supporting ecological concepts were previously 
established by other researchers and were also found to be generalisable to the 
findings of this study.  
In terms of theory development this study has presented a new conceptual 
framework by building on previous theory. The conceptual framework was highly 
applicable to the M&E ISP context and is likely relevant to other ISPs. For instance, 
the Gateway to Industry Schools project presented in the context of Chapter 1 of this 
study has five additional ISPs that are likely appropriate cases for generalisation of 
the conceptual framework. The conceptual framework was also presented at research 
conferences in Paris (Flynn & Pillay, 2013), London and the Netherlands (Flynn, 
Pillay & Watters, 2014) where it was received favourably and identified as highly 
relevant to other contexts.    
6.4.2 Theoretical refinements 
Chapter 2 of this thesis presented the study’s conceptual framework based on 
the theory built from the literature review (see Figure 2.6). This theoretical 
orientation helped to focus attention on specific data rather than employing a 
grounded approach. In doing so, explicit links were made between the research 
problem, research questions, a priori codes/descriptors and the units of analysis. 
After gathering and analysing the data, presenting the findings and major themes, 
and finally discussing the major themes in light of the literature, a number of 
refinements were made to the original conceptual framework. These refinements (see 
Figure 6.1) are discussed below. 
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Figure 6.1. Refined conceptual framework. 
The headings of the three elements of the conceptual framework have been 
changed for clarity and to reflect the major themes of this study. Previously the three 
elements were titled: system structure; operationalise; and ISP outputs.  
Element 1: Ecological Systems 
The first major element, was changed from System Structure to Ecological 
Systems to emphasise more strongly the importance and relevancy of ecological 
theory to ISPs. Mico, meso, exo and macro system levels remain unchanged due to 
the compelling evidence for each found in this study. The sub-heading, Key 
Ecological Concepts, previously called Basic Concepts, was changed to emphasise 
the link to ecological theory. Collectively, this first element aligns to the units of 
analysis Interconnection and Reciprocity. To more accurately reflect the study’s 
findings the key concepts were changed from Influence and Interconnection to 
Interdependency, System Equilibrium and Adaptive Innovation. Interdependency 
aligns to the first major theme, System Equilibrium aligns to the sixth major theme 
and finally Adaptive Innovation aligns to the seventh major theme.  
Element 2: Operational Principles 
The second element, Operational Principles, has been changed to incorporate 
slightly different principles. The previous principles (efficiency, effectiveness, 
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sustainability and equity) were distilled from the literature by Pillay et al., (2013), 
whereas the new principles are based on the major themes of this study. It is 
acknowledged that Pillay’s et al., (2013) principles informed the present study and 
were developed within the ARC project that addressed the six different sectors. The 
refined principles have illuminated the specific operational dynamics of the M&E 
ISP. This second element relates primarily to the unit of analysis, Commitment but 
also incorporates elements of the first two units of analysis, Interconnection and 
Reciprocity. Each principle is aligned to one of the study’s major themes. Partner 
Commitment and Partner Demand align to the second major theme, where it was 
clarified that partner commitment to the achievement of the M&E ISP objectives 
depends on the external factors that influence demand for each partner. Balance of 
Power aligns to the third major theme and was found to be a critical principle for 
maintaining commitment among partners. The final principle of Equitable Resource 
Allocation aligns to the fourth major theme and was found to be essential for 
allocating resources throughout the M&E ISP balanced against the degree of risk to 
individual partners. 
Element 3: Functions and Outputs 
The third element, Functions and Outputs are again a refinement on the 
original conceptual framework. This element emphasises school-to-work transition 
as an output of ISPs, which is more in line with current vocational terminology and 
the major themes of this study. Particular emphasis is given to ISP functions 
including boundary crossing and the co-production and co-teaching/training of 
innovative curriculum institutionalised in internal and external systems. The 
Functions and Outputs of the framework relate primarily to the unit of analysis, 
Innovation. This final element of the refined framework aligns to the fifth major 
theme, which highlights how the integration of innovative co-produced and co-taught 
curriculum within external systems produces authentic school-to-work transitions. 
6.5 LIMITATIONS 
The limitations for this study were addressed in the methodology Chapter of 
this thesis. Subsequently the methodology was confirmed and approved following 
presentation of the study’s first three Chapters inclusive of the methodology. 
However, as this study was specific to the minerals and energy context there may be 
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some threats where the generalisation of the theoretical framework to other ISPs may 
not always be applicable. Two potential threats were identified. First, as the M&E 
ISP case is situated in a business context and subject to economic principles: (a) 
supply and demand; (b) labour force issues; (c) skill shortages; and (d) general global 
economic trends, there may be some threats to broader application. For instance, an 
ISP in the not-for-profit sector (social partnerships) may find some of the business 
language associated with the theoretical framework lacking in application. Second, 
some small ISP arrangements may find the extensive inclusion of ecological systems 
theory unnecessarily complex and lacking in direct application. Nevertheless, 
theories and principles contained in this study’s theoretical framework were 
consciously developed for broad application. The application of the findings and 
major themes derived from the M&E ISP single-case are evidence of the relevance of 
the framework.   
6.6 DIRECTIONS FOR FUTURE RESEARCH 
This Section makes suggestions for future research that builds on the existing 
body of knowledge presented in this thesis.  
The first area worthy of future research is to investigate strategic leadership 
models for ISPs and their impact on school-to-work transitions within the Australian 
context. This could be achieved by researching a cross-section of Australian ISP 
leadership models, together with international models such as those proposed by 
Education and Employers Taskforce in England. There are also well-established 
models in northern Europe and current developments in the United States that are 
worthy of investigation. Despite the various ISP leadership models there is a scarcity 
of available literature. A thorough critical analysis and comparison of ISP leadership 
models will produce new knowledge that would be highly relevant to Australia and 
to an international audience. 
The present study found a gap between the prescribed and enacted curriculums 
in the M&E ISP, which is largely an issue of learning design. For this reason the 
second suggested area for future research is in the area of industry-based learning 
design. This research would address the problem of determining appropriate methods 
to: (a) access current industry-based knowledge including generic employability 
skills and content specific skills and knowledge; (b) develop learning aligned to 
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Australian Training Packages and school subjects; and (c) contextualise current 
industry knowledge into learning content. The six Gateway project areas would 
present an excellent case to undertake this research. Findings could be compared 
with industry-based learning design models occurring in other countries such as the 
Netherlands and Germany. 
The third and final future research suggestion is to investigate the number of 
students who successfully transition from school-to-work, attributable to ISPs in the 
Gateway to Industry Schools program, and comparisons across different ISPs from 
different sectors. This future research topic was suggested by Queensland State 
Government representatives, one of the principle stakeholders responsible for the 
Gateway project.  
6.7 FINAL REFLECTION 
Governments and employers alike acknowledge the current structural 
challenges in the global labour market (Stanley, Mann & Archer, 2014; Wolf, 2011). 
For this reason, innovative policy initiatives are attempted in effort to grow the 
supply of workers that more precisely match the skills required by industry. In this 
regard, ISPs are fast becoming a skilling infrastructure feature of most developed 
countries. The demand for mineral and energy resources globally, and particularly in 
the growing economies of China and India, make the findings of the strategic M&E 
ISP single-case all the more relevant. Moreover, in the States of Queensland and 
Western Australia, where the Resource Industry is prominent, the findings of this 
study should be informative to practice. Arguably, all government sponsored ISPs 
should play to their industry strengths, where they can gain competitive advantage. 
For instance, in Germany they would be expected to focus ISPs in the engineering 
industry or, in New Zealand they may elect to focus on the tourism industry. This is 
in contrast to ISP arrangements that are unrelated to economic markets, and therefore 
are unconnected to realistic job opportunities.  
Despite the excitement for ISPs internationally, there has been a lack of deeper 
understanding about how ISPs are operationalised. To this aim, the present study has 
sought to make the M&E ISP arrangement more transparent, by illuminating new 
knowledge that practically applies to the Resources Industry in Queensland, and to 
other industries that may benefit. Specifically, this study has clarified the nature of 
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the M&E ISP by presenting seven major themes. These themes are evidence of a 
depth of understanding about precisely how the M&E ISP works. As argued 
throughout this study, these operational understandings are generalisable to other ISP 
contexts. The new theoretical knowledge presented in this study will also be relevant 
to researchers interested in VET generally.  
The conclusions of this study have obvious benefits for governments, educators 
and employers who seek to improve ISP policies and practices. Ultimately these 
improvements should advance school-to-work transitions for school students, as ISP 
stakeholders: 
 better appreciate the interdependency of partners across levels; 
 strengthen their commitment level to mutual objectives; 
 balance power throughout all system levels; 
 ensure that resources are distributed equitably; 
 function at equilibrium within certain latitude; 
 adapt to sustain operations; and critically, 
 develop authentic industry-based curriculums. 
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Appendices  
Appendix A:  
Figure A1. ISP stakeholders in Australian context.  (DI) Direct Involvement, (I) Involvement, (II) Indirect Involvement
National Industry-
School Partnerships 
System
Australian Federal 
Government (II)
Dept. of Education, 
Employment & 
Workplace Relations 
DEEWR (II)
National Partnership on 
Youth Attainment & 
Transition (I)
Business School 
Connection Roundtable 
(I)
Business School 
Community 
Partnerships Brokers 
Program (DI)
Queensland State 
Government (II)
Dept. of Education, 
Training & Employment 
(II)
Skills Queensland (I)
Gateway to Industry 
Schools Program (DI)
Resources Industry (II)
Minerals Council of 
Australia (I)
Queensland Resources 
Council (I)
Queensland Minerals & 
Energy Academy (DI)
Participating  Coal 
Mines (DI)
Partner High Schools 
(DI)
Skills DMC National 
Industry Skills Council 
(II)
Kinetic Queensland 
Industry Skills Council 
(II)
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Appendix B:  
Table B1. Adapted from the Queensland Minerals and Energy Student Training Pathways document 
Operator Trade Technical Professional 
Training and employment in roles such 
as mobile equipment operator, process 
plant operator and trade assistant 
Certificate III trade qualifications in 
minerals and energy related trades 
Commencement of Diploma level 
qualifications in Year 11-12 leading to 
continued employment as trainee or 
continued study at professional level. 
Entry into university to complete a 
degree in minerals and energy related 
fields. 
Year 10 –  
RII10109 Certificate I Resources and 
Infrastructure Operations (RIO) 
Year 10 –  
RII10109 Certificate I Resources and 
Infrastructure Operations (RIO) 
RII20109 Certificate II Resources and 
Infrastructure Work Preparation 
(RIWP) 
Year 10 – 
Prerequisite subjects as per 
qualification 
Year 10 – 
Subject Selection – Need to consider 
 Maths C 
 Engineering Technology 
 Physics 
 Chemistry 
Participation in QMEA tours, 
excursions and workshops. 
Year 11 –  
RII20109 Certificate II Resources and 
Infrastructure Work Preparation 
(RIWP) 
QSMART 
Year 11 -  
Apprenticeship Aptitude test Training 
Program (AATTP) for various 
trade/traineeships: 
 Mechanical 
 Electrical 
Year 11 –  
Diploma Level Traineeship 
Commenced as School-based trainee 
(SAT) 
Diploma of Engineering (CAD) 
QSMART Subject) 
Year 11-12 – 
 University tours 
 Enrichment programs with 
university 
 Engineering camps – Xstrata, 
BMA, CSG (origin, QGC, Santos) 
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Operator Trade Technical Professional 
 Environmental 
 Business 
 QSMART Subject 
Year 12 –  
RII30809 Certificate III in Civil 
Construction Plant Operations (partial 
completion) QSMART Subject 
Year 12 –  
 Continuation of above 
 Either complete at end of Year 12; 
or  
 AATTP 
Year 12 –  
Continue Diploma SAT program 
 
Post Year 12 – 
RII30809 Certificate III in Civil 
Construction Plant Operations (partial 
completion) 
 
Tickets/licences at 18 years 
Post Year 12 – 
Continue with trade / traineeship as 
employee 
Post Year 12 –  
Option one – Complete Diploma 
qualification as trainee/employee 
Option two –  
Cease Diploma and continue to 
university and degree pathway 
Post Year 12 –  
 Commence Degree pathway 
 Link to scholarships (QRC) 
 Link to Vac work with sponsors 
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Appendix C: 
Table C.1 Skill shortages in occupations key to the Resources sector, 2008 to 2010. Adapted from Skills Australia: 2011 interim report on resources sector skill needs, p. 24 
Occupations 2008 2009 2010 
Managers    
Production Manager (Mining) Shortage  Shortage 
Professions    
Accountant Shortage   
Surveyor Shortage Shortage Shortage 
Chemical Engineer Shortage Shortage  
Civil Engineer Shortage Shortage Shortage 
Electrical Engineer Shortage Shortage Shortage 
Mechanical Engineer Shortage  Shortage 
Mining Engineer Shortage Shortage Shortage 
Petroleum Engineer n/a Shortage Shortage 
Geologist Shortage  Shortage 
Trades    
Metal Fabricator Shortage   
Welder (First Class) Shortage  Regional shortage 
Fitter Shortage  Shortage 
Metal Machinist Shortage  Shortage 
Carpenter Shortage   
 248 Appendices 
Occupations 2008 2009 2010 
Plumber (General) Shortage  Shortage 
Electrician Shortage  Regional shortage 
Air-conditioning & Refrigeration 
Mechanic 
Shortage Shortage Shortage 
Motor Mechanic (includes Diesel 
Mechanic) 
Shortage  Shortage 
Automotive Electrician Shortage Shortage Shortage 
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Appendix D 
Table D1. Queensland Minerals and Energy Academy Sponsors 
Foundation 
Sponsors 
Silver 
Sponsors 
Bronze 
Sponsors 
Project 
Partnerships 
Coal Seam 
Gas Sponsors 
Liquid 
Natural Gas 
Sponsors 
Anglo 
American 
Metallurgical 
Coal 
Ensham 
Resources 
Jellinbah 
Resources Pty 
Ltd 
Xstrata Coal Arrow Arrow Energy 
LNG Project 
BHP Billiton 
Mitsubishi 
Alliance 
Peabody 
Pacific Pty 
Ltd 
Wesfarmers 
Resources 
 Origin APLNG 
Rio Tinto Coal 
Australia 
Sedgman 
Limited 
  QGC GLNG 
Stanwell 
Corporation 
Limited 
   Santos QCLNG 
Xstrata 
Copper 
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Appendix E: Participant information for QUT research projects 
 
PARTICIPANT INFORMATION FOR QUT RESEARCH PROJECT 
HEAD OF DEPARTMENT 
Industry‐school partnerships: A strategy to enhance education and training opportunities 
QUT Ethics Approval Number 1000001335 
RESEARCH TEAM CONTACTS 
     
Dr Jim Watters   Associate Professor  07 3138 3639  j.watters@qut.edu.au 
Dr Hitendra Pillay   Professor  07 3138 3030  h.pillay@qut.edu.au 
Dr Clare Christensen   Senior Research Assistant  07 3138 3241
  c.christensen@qut.edu.au 
Dr Lutz Hoff   Senior Research Assistant  07 3138 3241  lutz.hoff@qut.edu.au 
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Dr Neil Dempster   – Professor  07 3735 5835  n.dempster@griffith.edu.au 
  Faculty of Education, Griffith University (GU) 
Dr John Dungan   – Director, Strategic Research  07 3235 4275  john.dungan@deta.qld.gov.au 
  Queensland Department of Education and Training (DET) 
 
 
DESCRIPTION 
This  study  is  being  undertaken  as  part  of  an Australian  Research  Council  Linkage  project.  The  purpose  of  the  project  is  to  understand  and  document 
partnership arrangements that are effective for networking through curricular and pedagogical innovation in school and industry learning environments. It 
aims to produce a theorized framework for sharing knowledge within partnerships that are considered to be successful for students, schools, industry and 
local communities.  
The research team requests your assistance because empirical evidence is needed to ascertain whether and in what ways the partnerships are effective in 
terms of outcomes for both students and industry partners. 
PARTICIPATION 
Your participation will  involve an audio  recorded  interview at your  school or other agreed  location  that will  take approximately one hour of your  time. 
Questions will canvass your role and perceptions of the factors that have made the partnership either work or be a challenge to sustain. 
Your participation in this project is voluntary. If you do agree to participate you can withdraw from participation during the project without comment or penalty. Your 
decision to participate will in no way impact upon your current or future relationship with QUT, GU, DET, or Independent Schools Queensland. 
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EXPECTED BENEFITS 
It is expected that this project will not directly benefit you. However, it may benefit other teachers, students, and industry personnel as the findings are released and 
factored into the establishment and ongoing implementation of industry‐school partnering arrangements. 
RISKS 
There are no risks beyond normal day‐to‐day living associated with your participation in this project. 
 
PRIVACY AND CONFIDENTIALITY 
All comments and responses will be treated confidentially and the names of individual persons are not required in any of the responses. This study is being undertaken 
as part of an Australian Research Council Linkage project however they will not have access to the data obtained during the project.  
The interview will be audio recorded and therefore: 
 You will have the opportunity to verify your comments and responses prior to final inclusion. 
 The audio recording will be destroyed after the contents have been transcribed at the end of the project. 
 Audio recording will not be used for any other purpose (e.g. as an instructional aide). 
 The audio recordings are confidential and anonymous and only researchers will have access to them. 
CONSENT TO PARTICIPATE 
For those doing interviews, we would like to ask you to sign a written consent form (enclosed) to confirm your agreement to participate. 
QUESTIONS / FURTHER INFORMATION ABOUT THE PROJECT 
Please contact one of the research team members named above to have any questions answered or if you require further information about the project. 
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CONCERNS / COMPLAINTS REGARDING THE CONDUCT OF THE PROJECT 
QUT is committed to research integrity and the ethical conduct of research projects.  However, if you do have any concerns or complaints about the ethical conduct of 
the project you may contact the QUT Research Ethics Unit on 07 3138 5123 or email ethicscontact@qut.edu.au. The QUT Research Ethics Unit is not connected with the 
research project and can facilitate a resolution to your concern in an impartial manner. 
Thank you for helping with this research project.  Please keep this sheet for your information. 
 
CONSENT FORM FOR QUT RESEARCH PROJECT 
HEAD OF DEPARTMENT 
Industry‐school partnerships: A strategy to enhance education and training opportunities 
QUT Ethics Approval Number 1000001335 
RESEARCH TEAM CONTACTS 
Dr Jim Watters    Associate Professor  07 3138 3639  j.watters@qut.edu.au 
Dr Hitendra Pillay   Professor  07 3138 3030  h.pillay@qut.edu.au 
Dr Clare Christensen   Senior Research Assistant  07 3138 3241
  c.christensen@qut.edu.au 
Dr Lutz Hoff   Senior Research Assistant  07 3138 3241  lutz.hoff@qut.edu.au 
Mr Matt Flynn  PhD Student  0412 358 421 m5.flynn@student.qut.edu.au 
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  Faculty of Education, Queensland University of Technology (QUT) 
Dr Stephen Hay   – Lecturer  07 3735 5650  s.hay@griffith.edu.au 
Dr Neil Dempster   – Professor  07 3735 5835  n.dempster@griffith.edu.au 
  Faculty of Education, Griffith University (GU) 
Dr John Dungan   – Director, Strategic Research  07 3235 4275  john.dungan@deta.qld.gov.au 
  Queensland Department of Education and Training (DET) 
STATEMENT OF CONSENT 
By signing below, you are indicating that you: 
 Have read and understood the information document regarding this project. 
 Have had any questions answered to your satisfaction. 
 Understand that if you have any additional questions you can contact the research team. 
 Understand that you are free to withdraw at any time, without comment or penalty. 
 Understand that you can contact the Research Ethics Unit on 07 3138 5123 or email ethicscontact@qut.edu.au if you have concerns about the ethical 
conduct of the project. 
 Understand that the project will include audio recording of interviews. 
 Agree to participate in the project. 
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Name   
Signature   
Date     
Please return this sheet to the investigator.  
 
 Appendices 256 
Appendix F: Semi-structured interview questions 
1. To what extent has the partnership been worthwhile and what have been the 
primary benefits? (U3; R6) 
2. Is there any formal agreement or MOU with the partners? (U3; R6) 
3. What are the primary goals of the partnership? (U3; R6) 
4. What do you think is the motivation for the partner to be involved in the 
project? (U1; R6) 
5. What is your motivation? (U1; R6) 
6. Is there a real demand for the partner to be involved in the partnership or is it 
driven by other factors? (U1; U2; U3; R1-6) 
7. Why is the partnership important to schools and industry? (U3; U4; R1-6) 
8. How are decisions made within the partnership? (U1; U2; U3; R1-6) 
9. In what ways do partnership stakeholders interact with key stakeholders 
external to the partnership? (school leadership, industry leaders) (U1; U2; R1-6) 
10. Related to the vision and MOU, are there medium to long-term plans for up-
scaling or for developing an exit strategy? (U3; R6) 
11. Can you think of an idea that began within the partnership and was delivered to 
school students? How did this process work? (U4; R7) 
12. Can you describe some hands-on practical industry activities that students in the 
QMEA program have experienced? (U4; R7) 
13. To what extent do students have opportunity to learn from experienced industry 
people? (U1; U4; R7) 
14. What has been the single most beneficial outcome from the partnership? (U3; 
U4; R6) 
15. How would you judge the effectiveness of the partnership? (U3; R6) 
16. If you were to do a cost/benefit analysis, has the partnership been worthwhile? 
(U3; R6) 
17. Who do you consider to be the primary beneficiary of the partnership? (U3; U4; 
R6) 
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18. What do you see as factors that put the partnership at risk? (U3; R6) 
19. What do you find most challenging about the partnership? (U3; R1) 
20. What is the future of the partnership? (U3; R6) 
Level 2: Microsystem investigator questions 
1. How do the ecological principles of interconnection and influence work 
in the micro-system? 
2. What principles do you need to be aware of to operationalise ISPs in 
the micro-system? 
3. What kinds of situated learning theory concepts apply to ISPs at the 
micro-system? 
Stakeholders immediately external to the ISP - interview questions (Meso) 
1. To what extent has the partnership been worthwhile and what have been the 
primary benefits? (U3; R6) 
2. Is there any formal agreement or MOU with the partners? (U3; R6) 
3. What are the primary goals of the partnership? (U3; R6) 
4. What is your motivation for the project? (U1; R6) 
5. What do you think motivates some of the other stakeholders for the project? 
(U1; R6) 
6. Is there a real demand for the project or is it driven by other factors? (U1; U2; 
U3; R1-6) 
7. Why is the partnership important to schools and industry? (U3; U4; R1-6) 
8. How are decisions made within the partnership? (U1; U2; U3; R1-6) 
9. In what ways do partnership stakeholders interact with key stakeholders 
external to the partnership? (school leadership, industry leaders) (U1; U2; R1-6) 
10. Related to the vision and MOU, are there medium to long-term plans for up-
scaling or for developing an exit strategy? (U3; R6) 
11. Can you think of an idea that began within the partnership and was delivered to 
school students? How did this process work? (U4; R7) 
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12. Can you describe some hands-on practical industry activities that students in the 
QMEA program have experienced? (U4; R7) 
13. Have you attended any QMEA activities for school students? (U1; R1-7) 
14. To what extent do students have opportunity to learn from experienced industry 
people? (U1; U4; R1-7) 
15. What has been the single most beneficial outcome from the partnership? (U3; 
U4; R6) 
16. How would you judge the effectiveness of the partnership? (U3; R6) 
17. If you were to do a cost/benefit analysis, has the partnership been worthwhile? 
(U3; R6) 
18. Do you believe that students are the primary beneficiaries of the partnership? 
(U3; U4; R6) 
19. What do you see as factors that put the partnership at risk (U3; R6) 
20. What do you find most challenging about the partnership? (U3; R1) 
21. What is the future of the partnership? (U3; R6) 
Level 2: Meso-system investigator questions 
1. How do the ecological principles of interconnection and influence work 
in the meso-system? 
2. How aware are meso-system stakeholders of principles necessary to 
operationalise ISPs? 
3. How can meso-system stakeholders help enable situated learning 
activities for school students? 
High-level Stakeholders - interview questions (Exo) 
1. To what extent have Industry-School Partnerships been worthwhile and what 
have been the primary benefits? (U3; R6) 
2. Do you have any formal agreements that relate to the QMEA? (U3; R1-6) 
3. What are the primary goals of the partnership? (U3; R1-6) 
4. What is your motivation for the project? (U1; R1-6) 
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5. What do you think motivates some of the other stakeholders for the QMEA 
Gateway to Industry School project? (U1; R1-6) 
6. Is there a real demand for the project or is it driven by other factors? (U1; U2; 
U3; R1-6) 
7. Why is the partnership important to schools and industry? (U3; U4; R1-6) 
8. How are decisions made within the QMEA partnerships? (U1; U2; U3; R1-6) 
9. In what ways do partnership stakeholders interact with key stakeholders 
external to the partnership? (school leadership, industry leaders, QMEA, Skills 
Queensland, QRC) (U1; U2; R1-6) 
10. Related to the vision for the QMEA, are there medium to long-term plans for 
up-scaling or for developing an exit strategy? (U3; R1-6) 
11. Can you think of an idea that began within the partnership and was delivered to 
school students? How did this process work? (U4; R7) 
12. Can you describe some hands-on practical industry activities that students in the 
QMEA program have experienced? (U4; R7) 
13. Have you attended any QMEA activities for school students? (U1; R1-7) 
14. To what extent do students have opportunity to learn from experienced industry 
people? (U1; U4; R7) 
15. What has been the single most beneficial outcome from QMEA industry-school 
partnerships? (U3; U4; R6) 
16. How would you judge the effectiveness of the partnership? (U3; R6) 
17. If you were to do a cost/benefit analysis, has the partnership been worthwhile? 
(U3; R6) 
18. Do you believe that students are the primary beneficiaries of the partnership? 
(U3; U4; R6) 
19. What do you see as factors that put the partnership at risk? (U3; R6) 
20. What do you find most challenging about the QMEA Industry-School 
Partnership? (U3; R1) 
21. What is the future of the QMEA Industry-School Partnership? (U3; R6) 
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Level 2: Exo-system investigator questions 
1. How do the ecological principles of interconnection and influence work 
in the exo-system? 
2. How aware are exo-system stakeholders of principles necessary to 
operationalise ISPs? 
3. How can exo-system stakeholders help enable situated learning 
activities for school students? 
Level 1: Macro Stakeholders - interview questions  
1. To what extent have Industry-School Partnerships been worthwhile and what 
have been the primary benefits? (U3; R6) 
2. What are the primary drivers for Industry School Partnerships? (U3; R1-6) 
3. Is there a real demand for Industry-School Partnerships or is it driven by other 
factors? (U1; U2; U3; R1-6) 
4. How are decisions made at your level concerning policies on Industry-School 
Partnerships? (U1; U2; U3; R5-6) 
5. In what ways do you interact with Industry-School Partnership stakeholders? 
(U1; U2; R1-7) 
6. How effectively do you think stakeholders external to the partnership work 
together? (U1; R1-7) 
7. Can you think of an idea that began within an Industry-School Partnership and 
was delivered to school students? How did this process work? (U4; R7) 
8. Have you attended any Industry-School Partnership activities for school 
students? (U1; R7) 
9. What has been the single most beneficial outcome of Industry-School 
Partnerships? (U3; U4; R6) 
10. How would you judge the effectiveness of Industry-School Partnerships in 
Australia? (U3; R6) 
11. If you were to do a cost/benefit analysis, have Industry-School Partnerships 
been worthwhile? (U3; R6) 
 261 
Appendices 261 
12. Do you believe that students are the primary beneficiaries of Industry-School 
Partnerships (U3; U4; R6) 
13. What do you think is the future of Industry-School Partnerships in Australia? 
(U3; R6) 
Level 2: Macro-system investigator questions 
1. How do the ecological principles of interconnection and influence work 
in the macro-system? 
2. How aware are macro-system stakeholders of principles necessary to 
operationalise ISPs? 
3. How can macro-system stakeholders help enable situated learning 
activities for school students? 
  
 262 Appendices 
Appendix G: Document analysis list 
D1: Australian Department of Education, Employment and Workplace Relations. 
(2012). School business community partnership brokers program report. 
Retrieved from 
http://www.deewr.gov.au/Youth/YouthAttainmentandTransitions/Pages/SBCPB
.asp 
D2: Dandolopartners. (2012). Interim evaluation of the national partnership on youth 
attainment and transitions: A report for the Department of Education, 
Employment and Workplace Relations. Retrieved from 
D3: http://www.dandolo.com.au/2012060572/national-partnership-evaluation-report-
published-72 
D4: Department of Education, Employment and Workforce Relations. (2013). 
http://deewr.gov.au/seven-guiding-principles-0 
D5: Department of Education, Training and Employment. (2012). Strategic plan 
2012-2016. 
D6: Deloitte Access Economics. (2011). Queensland Resources Council: Queensland 
Resource Sector State growth outlook study. 
D7: Phillips KPA. (2010). Unfolding opportunities: A baseline study of school 
business relationships in Australia, final report. Department of Education, 
Employment and Workplace Relations. 
D8: Queensland Minerals and Energy Academy. (2012). Student Training Pathways. 
Retrieved from http://www.qmea.org.au 
D9: Queensland Minerals and Energy Academy. (2011). Annual Report. Retrieved 
from http://www.qmea.org.au 
D10: Queensland Resources Council. (2012). Retrieved from http://www.qrc.org.au/ 
 The State of Queensland, Skills Queensland. (2012) Work for Queensland: 
Resources Skills and Employment Plan. Retrieved from 
http://www.skills.qld.gov.au/Initiatives/Resources-sector-skills.aspx 
D11: Realising Potential: Business helping schools to develop Australia's future, the 
report of the business-school roundtable, Australian Government, 2011 p 6. 
D12: Skills Australia. (2011). Interim report on resources sector skill needs. 
D13: Skills Queensland. (2011). Work for Queensland: Resources skills and 
Employment plan. Queensland Government. 
D14: Skills Queensland. (2011). Strategic priorities issues paper. Queensland 
Government. 
D15: Skills Queensland. (2010). Gateway to Industry Schools Program project report 
2010, p. 4) 
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D16: Queensland Minerals and Energy Academy. QMEA Newsletter, April, 2013. 
Retrieved from http://www.qmea.org.au 
D17: Queensland Minerals and Energy Academy. (2013). Annual Report. Retrieved 
from http://www.qmea.org.au 
D18: RII10113 Certificate in Resources and Infrastructure Operations. Retrieved 
from http://training.gov.au/Training/Details/RII10113 
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Appendix H. 
Table H1. Documents provided by participants 
Code. Type  Title Partners  Themes 
MOU1 Memorandum of 
understanding 
Apprentice 
BRAKE 
Awareness 
Training 2013 
BMA Billiton 
Mitsubishi 
Alliance,Coalfields 
Training 
Excellence Centre, 
Black M ountain 
High, Dragline 
High. 
Boundary accountability: 
 Roles & responsibilities 
 Governance 
arrangements 
Boundary coordination, 
Documented beneficiaries & 
costings 
PP2 Program plan Expand your 
MINeD 
Challenge Day 
QMEA, BMA 
Billiton Mitsubishi 
Alliance, Black 
Mountain High 
Boundary coordination of 
Boundary identification of 
industry activity; Boundary 
reflection via career 
mentoring 
P3 Project Sponsorship 
program: 
Curriculum 
enhancement 
project 
BMA Billiton 
Mitsubishi 
Alliance, Black 
Mountain High 
Boundary coordination 
operationalise project; 
Boundary identification – 
mine site induction, RIO 
delivery. 
FS4. Feasibility study 
proposal 
Proposed 
contract services 
Black Mountain 
High; Council; 
Education 
Department 
Boundary transformation 
MOU2. Memorandum of 
understanding 
Delivery of 
training under 
the VET quality 
framework 
Technical and 
Further Education; 
Black Mountain 
High – Coalfield 
Training 
Excellence Centre 
Boundary identification – 
terms & conditions 
MOU3. Advertisement  Community 
scholarship 
program 
BMA Billiton 
Mitsubishi 
Alliance; CQ 
University; Schools 
Boundary transformation – 
funding of non-mining 
disciplines 
MOU4. Agreement Partnership 
agreement 
Arrow Energy; 
Coalfields Training 
Excellence Centre; 
Black Mountain 
High 
Boundary coordination 
CP1. Communication 
plan 
Partnership 
communication 
plan 
BMA Billiton 
Mitsubishi 
Alliance; Black 
Mountain High 
Boundary identification, 
coordination,& 
transformation – extensive 
commitments documented  
IP2.  Implementation Partnership 
implementation 
BMA Billiton 
Mitsubishi 
Boundary coordination 
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Code. Type  Title Partners  Themes 
plan plan Alliance; Black 
Mountain High 
MOU5. Agreement Partnership 
amendment 
BMA Billiton 
Mitsubishi 
Alliance; Black 
Mountain High 
Boundary transformation 
PA1.  Practical 
Activity –  
Expand your 
MINeD 
BMA Billiton 
Mitsubishi 
Alliance; Black 
Mountain High 
plus 2 schools 
Interconnection & influence 
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Appendix I:  
Table I1. Literature Review Themes 
 
Research Questions Literature Review Themes Areas for Investigation 
Key Question:  
What is the nature of 
ISPs between the 
QMEA and State High 
Schools? 
ecological theory 
concepts and principles 
situated learning 
work-integrated learning 
Addressed below  
1. What is the nature 
of the micro-
system level for 
M&E ISPs? 
ecological theory / principles 
physical/relational settings 
activities and roles 
basic concepts of influence and 
interconnection 
ecological transition 
ISP activities 
ISP internal workings 
development of ISP stakeholders 
2. How are 
ecological 
principles 
operationalised 
throughout the 
minerals and 
energy industry-
school partnership 
system? 
Ecological theory / principles 
interconnection between multiple 
settings 
external influences on ISPs 
multi-setting participation 
trans-contextual dyads 
indirect linkage  
inter-setting communication 
inter-setting knowledge / transfer 
reciprocity 
balance of power 
interconnection between 
stakeholders 
stakeholder influence on ISPs 
nature of communication, 
knowledge transfer 
power balance 
 Ecological theory / principles 
connections with lower-level systems 
influential decision making 
disconnect with lower level systems 
amount of communication  
how decisions are made and 
applied 
relationship within exo-system 
 ecological theory / principles  
political themes 
economic themes 
impact on lower system levels 
 how macro themes have 
impacted ISP and other 
stakeholders 
 ecological theory /   principles 
effectiveness 
efficiency 
equity 
sustainability 
difficult environments 
linking mechanisms 
power imbalances 
system shocks 
formalised agreements 
governance mechanisms 
whether ISPs have achieved 
objectives 
determine how risks and benefits 
are shared 
internal / external constraints on 
ISP 
ISP linkages  
agreements, how formed, content 
of 
nature of governance 
3. How is innovation 
operationalised in 
M&E ISP?” 
situated learning 
legitimate peripheral participation 
Communities of practice 
Work-Integrated Learning 
Innovation 
Evidence of situated learning   
whether communities of practice 
exist 
WIL programs 
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Appendix J. 
Table J1. Database of Interview Transcripts from Dragline High DH Participants 
Interviewee Label Date of interview Length of 
interview 
Date of receipt 
from transcriber 
Deputy Principal 
& Workplace 
Coordinator 
DH-A1 21/05/2013 21min 17/06/2013 
Head of Maths DH-B1 21/05/2013 31 min 20/06/2013 
Head of VET DH-C1 21/05/2013 32min 24/06/2013 
Head of VET DH-C2 21/05/2013 33min 12/06/2013 
Head of VET DH-C3 21/05/2013 9min 12/06/2013 
Principal DH-F1 21/05/2013 22min 12/06/2013 
RIO Trainer DH-G2 21/05/2013 14min 20/06/2013 
 
Table J2. Database of Interview Transcripts from Black Mountain High DH Participants 
Interviewee Label Date of interview Length of 
interview 
Date of receipt 
from transcriber 
Principal BM-A1 20/05/2013 50min 17/06/2013 
Principal BM-A2 21/05/2013 14 min 17/06/2013 
Principal BM-A3 21/05/2013 32min 18/06/2013 
Head of Science BM-B1 20/05/2013 40min 19/06/2013 
Head of Maths BM-C1 21/05/2013 34min 04/07/2013 
QSMART 
Teacher 
BM-D1 20/05/2013 8min 17/06/2013 
QSMART 
Teacher 
BM-D2 20/05/2013 25min 17/06/2013 
QSMART 
Teacher 
BM-D3 20/05/2013 58min 19/06/2013 
QSMART 
Teacher 
BM-D4 20/05/2013 4min 17/06/2013 
Jumpstart 
Teacher 
BM-E1 20/05/2013 16min 12/07/2013 
Career 
Transition 
BM-F1 21/05/2013 31min 04/07/2013 
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Interviewee Label Date of interview Length of 
interview 
Date of receipt 
from transcriber 
Officer 
QMEA School 
Officer 
BM-G1 21/05/2013 21min 19/06/2013 
RIO Trainer BM-H1 21/05/2013 27min 20/06/2013 
RIO Trainer BM-H2 21/05/2013 34min 20/06/2013 
 
Table J3. Database of Interview Transcripts from Industry Participants 
Interviewee Label Date of interview Length of 
interview 
Date of receipt 
from transcriber 
Apprentice 
Program 
Manager 
I-A1 21/05/2013 30min 19/06/2013 
Industry Liaison 
Officer 
I-B1 21/05/2013 19min 20/06/2013 
 
Table J4. Database of Interview Transcripts from QMEA Participants 
Interviewee Label Date of interview Length of 
interview 
Date of receipt 
from transcriber 
Director Q-A1 08/05/2013 Approx.30min 19/06/2013 
Business 
Manager 
Q-B1 24/06/2013 62min 26/06/2013 
Project Officer Q-B1 21/05/2013 18min 12/06/2013 
 
Table J5. Database of Interview Transcripts from Government Participants 
Interviewee Label Date of interview Length of 
interview 
Date of receipt 
from 
transcriber 
Industry 
Engagement 
Manager x 2 
P-A1 08/07/2013 45min 18/07/2013 
 
 
 
